
illlNOIS Environmental Protection Agency 
2200 Churchil l Road, Springfield, I l l inois 62706 

A P P, L I. C-A T I 0 N F O R P.E ;R M I T 

TO D E V E L O P A S O L I D W A S T E 

M A N A G E M E N T S I T E 

Waste 
Check i f 
App l i cab le 

X Storage 
^Transfer 

_XProcess ing 
^ R e c o v e r y 

Incineration 
Other 

/ 

In Accordance With The Environmental P ro tec t ion Act 

A l l in format ion submitted as par t of the App l i ca t i on i s ava i l ab le to the 
publ ic except.when s p e c i f i c a l l y designated by the App l icant to be t rea ted 
c o n f i d e n t i a l l y as regarding a t rade secret or secret process In 
accordance wi th Section 7(a) of the Environmental P ro tec t ion Ac t . r > i ^ / ^ r ~ l \ / r * r \ 

KtCclVED 
APPLICATION- MUST- BE- SUBMITTED IN DUPLICATE 

NOV 1 d 1980 
I N F O R M A T I O N £_p ̂ _ _ ^ ^ ^ ^ 

STATE OF ILLINOIS 

P A R T 1 A P P L I C A N T 

S i te I d e n t i f i c a t i o n A 

Name of Applicant John M. Suare2 

(Person responsible for operation) 

Address of Applicant P. 0- Box 187 
(Street, P,0, Box, or R. R. #) , 

^ ^ 

iV 
e^'j 

Alton Illinois 

City State 

62002 

Zip Code 

Telephone: (618) 254-4381 
(Area Code) (Number) 

Name of Land Owner 

Address of Land Owner 

gf. Chemetco, Inc. 

(11̂  same as above, 

Owner P- 0. Box 187 
(Street, P.O. Box, 

Alton Illinois 

so indicate) 

or ft. R. #) 

62002 

City 

STPR 5/15/79 
LPC-7 Rev. 5/79 

il?6t;!.E.Ry^Act§39M 

NOV 2 01980 

EPA Region 5 Records Ctr 

347289 

Dt/NPC 
SCRttNtO g / r 



5. 

6. 

Name of S i t e 

Address of S i te_ 

•• 

Chi 

C 

Bjnetco, I nc . 

P. 0. Box 187 
(S t ree t , 

Al ton 
i t y 

Madison 

P 

1 

.0.- Box, or R. R. #] 

I l l i n o i s 
State 

County Chouteau 

62002 
Zip Code 

Township 

\ll 

7. Land ownership (Check Applicable Boxes) 

( ) Presently Owned by Applicant ( ) To be Leased by Applicant For years, 
( ') To Be Purchased by Applicant ( ) Years of Lease Remaining: 

Termination date of lease 
Operated by: 111. Corporation (5̂ ) Partnership ( ) Government ( ) 

Individual ( ) Other ( ) 

B. SITE BACKGROUND (Check Applicable Box or Boxes) 

a. (X) This is an existing operation begun Nov. (mo.) 1969 (yr.) , 
( ) this is a proposed operation. 

J ( ) This is a proposed extension of an existing adjacent 
operation: 

(X) Illinois E.P.A. Permit No. 119801 AAC : 
( ) No Illinois E.P.A, Pernjit. 

""(( • ' P A R T I I - L O C A T I O N I N F O R M A T I O N 
— . — • — _ — — I ' — ' — — • • • ' — • 

A. ZONING AND LOCAL REQUIREMENTS . . 

9. Present zoning classification of site Industrial 

10. Does present zoning of site allow the prpposed usage? 
(X) Yes ( ) No. 

11. Restrictions (if any) None 
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12. Check applicable boxes which describe the use of adjacent 
properties surrounding site. 

Residential Commercial Industrial Agricultural Others* 
a. North ( ) ( ) ( ) (x) ( ) 
b. East ( ) ( ) ( ) (y) ( ) 
c. South ( ) ( ) ( ) (x) ( ) 
d. West ( ) , ( ) ( ) (x) ( ) 

•SPECIFY USE CLASSIFICATION 

13. a. Are there any permits, operational requirements, licenses, 
or other requirements or restrictions by any municipality, 
planning commission, county, county health department, 
state agency, or other governing body? 
( ) Yes ( ) No If yes. List below. 

Refer to Exhibit "C" 

b. Have these requirements, licenses or restrictions been 
approved by the agency or governing body having 
jurisdiction? 
( ) Yes ( ) No N/A 

c. If the answer to (b) is yes, include photocopies of 
supporting documents. 

B. LOCATION 

14. Attach a copy of the United States Geologic Survey (U.S.G.S.) 
topographic quadrangle map of the area which contains the site. 
(7.5 minute quadrangle, if published), 

SEE EXHIBIT I 
Quadrangle Map Provided: 

Name Date 

15. a. Outline on the U.S.G.S. topographic quadrangle map the 
location and extent of the site. 

b. Provide a legal description of the site. (Typewritten on 
attached sheet.) 

41 Acres in ME Quarter, SE Quarter, Quarter, 
of Section 16 , Township 4N ' , 
Range 9W , Third P.M. . 

^SEE EXHIBITS 2, 10 
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16. General characteristic: (Flood Plain, Hillside, Field, Strip 
Mine, Quarry, Gully, Gravel Pit, Swamp, etc.) 
Briefly describe: 

SEE EXHIBIT 3 

17. Plot the following infomation on the U.S.G.S. quadrangle . 
topographic map, if within the site or adjacent to the outer 
perimeter of facility: 

a. Wells (domestic, industrial, etc.) SEE EXHIBIT 4 
b. Public water sources (wells, stream, etc.) 
c. Residences or residential areas, commercial facilities, 

sewage treatment facilities, industries, institutions, etc. 
d. Other treatment facilities not shown on topographic map 

such as diverted steams, strip mines, ponds, etc. 

If scale of quadrangle map is not sufficient, show the above 
items on a separate topographic map (See Part IV - A - 23). 

NOT REQUIRED - P A R T I I I - S I T E C H A R A C T E R I S T I C S 

To Be Completed If Land Disposal Of Waste On Site Is Requested 

A. GEOLOGY - HYDROLOGY 

NOTE: The instructions for this Part of the Application 
should be read carefully prior to initiating the 
data-gathering program for the site. 

Provide subsurface information in comprehensive detail, sufficient to 
allow thorough evaluation of the hydrologic and geologic conditions 
beneath and surrounding the site. This data must fully describe the 
hydrogeologic interrelationships of the landfill facility, local 
ground waters, and surface waters. All information requested in 
sections 18 through 22 should be integrated and presented as a 
detailed hydrogeologic report. 

B. GEOLOGY 

GENERAL GEOLOGIC SETTING 

18. Provide a brief description of the general geography of the 
region in which the site is located, and a summary of the 
hydrogeologic conditions typical of that portion of Illinois. 
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TYPE AND EXTENT OF SUBSURFACE MATERIALS 

19. Provide a complete log (description) of each boring made during 
the exploratory program, and include all other pertinent data so 
obtained. 

20. Include the following information regarding the bedrock, if 
encountered during the boring program: 

a. Depth(s) to bedrock. 
b. Lithology (physical character) and hydrologic 

characteristics of the bedrock formation. 
c. Name and age of the formations encountered during the 

boring operation and (or) which crop out on or adjacent to 
the site. 

C. MATERIALS CLASSIFICATION AND ANALYSIS 

21. Provide the following information for samples taken during the 
boring operation: 

a. textural classification (U.S.D.A. system) 
b. particle size distribution curves for representative samples 
c. coefficient of permeability - based on field and (or) 

laboratory determinations 
• d. ion-exchange capacity and ability to absorb and "fix" heavy 

metal ions 

0. HYDROLOGY 

22. Provide the following information regarding the hydrologic flow 
system in the area of the site: 

a. Depth to water in boreholes at time of boring completion 
and periodic measurements until the .water level has 
stabilized, 

b. Rate(s) and direction(s) of ground-water movement. 
c. A narrative description (with diagrams) of the design and 

installation procedures for all piezometers installed at 
the site. This shall include both water-level measuring 
piezometers and those installed for permanent use as 
water-quality monitoring points. 

d. An analysis of the background ground-water quality, as per 
those constituents listed in the Instructions. Attach a 
copy of the laboratory report, 

e. An outline of the procedures, devices, and personnel to be 
employed for the collection of periodic ground-water 
samples from the monitoring point(s) installed at the site. 
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P A R T I V - C O N S T R U C T I O N P L A N S 

A N D S P E C I F I C A T I O N S 

A. SITE DEVELOPMENT PLAN 

23, Provide a detailed topographic map of the existing site (Scale 
1" = 200' or larger) showing 5-foot contour intervals on sites 
(or portions thereof) where the relief exceeds 20 feet, and 

SEE EXHIEIT 5 2-foot contour intervals on sites (or portions thereof) having 
less than 20 feet of relief. This map should show all 
buildings, ponds, streams, wooded areas, bedrock outcrops, 
underground and overhead utilities, roads, fences, culverts, 
drainage ditches, drain tiles, easements, streets, any other 
item of significance, including legal boundaries. 

SEE EXHIEIT 6 Show the location and elevation of borings as described in Part 
III - 19, 20. 

24, Provide a separate map, at the same scale as that above, of the 
developed site showing the following: 

a. All changes in topography dictated by design and 
operational factors. 

SEE EKHIBIT"E" b. All surface features (as specified in IV - A - 23) both 
unaltered and modified, and installed as part of the. 
facility. This shall include all new construction with 
location plans for berms, dikes, dams, earth barriers, 
surface drainage ditches, drainage devices, (culverts, 
tiles), fencing, access roads, entrance(s), utilities, 
buildings, sanitary facilities, monitoring well(s), 
streams, ponds, mines, and any other special construction 
as may be required to comply with the provisions of the 
Rules and Regulations, 

c. Earth barriers, berms, dikes and other barriers, including 
essential dimensions of each, 

25, Provide a topographic map of the closed and covered site showing 
final contours, with an interval of 5 feet if relief is greater 
than 20 feet, and intervals of 2 feet if relief is less than 20 
feet, 

26, Provide plan views (Scale 1" = 200') and cross sections of the 
leachate collection and treatment system, if utilized, including 
the following information: 

N/A a. Type, location and construction of subsurface collection 
system, and all attendant devices, 

N/A b. Location, dimensions, volume, and surface elevation of 
treatment lagoon(s), if used. 

N/A c. Detailed written narrative of the method and processes of 
the treatment system, and program for monitoring the 
performance and effectiveness of the treatment system, 

N/A d. Discharge point(s) of effleunt. 
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B. SCHEDULE OF CONSTRUCTION 

N/A 27. Attach a typewritten narrative supplemented by indications on 
the plans of the sequence of areas to be developed. Estimate 
the date of beginning and ending of each phase of construction 
and operation. 

C. CONSTRUCTION REQUIREMENTS 

f^/A 28. Attach a typewr i t ten na r ra t i ve supplemented by i nd i ca t i ons on 
the plans of provis ions to be made f o r : 

a. Prevention of surface-water p o l l u t i o n . 

b. Control of gas m ig ra t i on . 

c. E l im inat ion of f l ood hazard, i f any. 

d. Employee f a c i l i t i e s . 

f. Measuring quantity of waste delivered to the site. 

P A R T V - O P E R A T I N G P L A N 

A. SOURCE AND VOLUME 

29. Indicate the estimated quantity of each of.the following sources 
and types of waste the facility will handle during each day of 
operations; each week of opertion; each year of operation. 
Specify any additional information regarding refuse source and 
quantity. 

SOURCE TYPE DAILY QUftN. MEEKLY QUAN. ANNUAL QUAN. 

a. Residential 

b. Commercial _ _ ^ _ ^ 
Metal slags 10 tons 60 tons 3000 tons 

c. Industrial Metal skimmings 10 tons 60 tons 3000 tons 

d. Agricultural 

e. Other-Industrial 
(Describe) Metal residues 10 tons 60 tons 3000 tons 

B. OPERATING REQUIREMENTS 

30. Attach a typewritten description of provisions for: 

a. Personnel for supervision and operation- SEE EXHIBIT 13 
b. Traffic control- SEE EXHIBIT 13 
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c. Designation of unloading area - SEE EXHIBIT 4 
d. Dust control - SEE EXHIBIT U 
e. Odor control - N/A 
f. Management of surface water - N/A 
g. Erosion control - N/A 
h. Monitoring program for gas - SEE EXHIBIT 11 
i. Reuse and recycling operations - SEE EXHIBIT 7 

31. Provide a list of equipment to be used for the operation: 

NO. OF UNITS 
ITEMS MODEL NUMBER IN OPERATION DESCRIPTION 

SEE EXHIBIT 7 

P A R T V I - N O T I C E / L A N D U S E 

32. In order that not ice of in ten t be sent to those af fected by t h i s 
a p p l i c a t i o n , you sha l l provide these names and addresses to the 
Agency: 

SEE F:XHIBITS a) S ta te 's Attorney of the county in which the s i t e is located. 
14 & 14A b) Chairman of the County Board of the county in which the s i t e is 

located, 
c) Each member of the General Assembly 'from the Leg i s l a t i ve 

d i s t r i c t in which the s i t e is located. (Three Representat ives, 
One Senator) 
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, ,, d) The clerk of each municipality, any portion of which is within 
.-^K\>^^.'!,r''^'\ three miles of the site. - SEE EXHIBIT 14 

-- ,• •*- ''e;)^% Adjacent landowners to the proposed site. - SEE EXHIBIT 1 4 A 
O • } j ^ f) '̂ .Local zoning and planning agencies. - SEE EXHIBIT 14 

c- •, 

.-' •33ViProv^de the fo l l ow ing documentary evidence s u f f i c i e n t to show 

l; 

(' 

J.' 

i: 

.a)'y/That the facility is located so as to minimize scenic blight, 
L.'." '/̂'''>'' aT^ to avoid damage to archaeological and/or historic sites and 
•<?"\,'.,.̂ '"' areas of significant natural beauty; - SEE EXHIBITS 3, 8, 9 

..•'']"_l\i,, bk That the facility is located so as to avoid any hazards to 
•""<;< ' '• v̂ ;/pjblic health and safety and to minimize any offenses to the 
> J., ' ,. \s^nses of persons residing, working, traveling, and/or in any 
? ' , . way spending periods of time in the immediate vicinity. 

Irrimediate vicinity is here defined to mean a one-mile radius 
.̂ orie adjacent to the boundary of the site; - SEE EXHIBITS\3, 8, 9 

'.^.\ c)'"x̂  Taking into consideration the character of the area involved, 
' - ) ; ; l< '•',•• including the character of surrounding land uses and the trend 

of development, as well as local comprehensive plans and zoning 
»-''V"'" Co l''"s°'"d"'nances, that the facility is located so as to minimize 

"* •':.-'"---̂ ..-̂ 'i'ncompatibi 1 i ty with the character of the surrounding area. - SEE EXHIBITS 
^ ' V • ^ ;-•••>'\ 3, 8, 9 
^>f \'^''r'V % "^^^^^^^^ facility is located so as to avoid causing substantial 

r*'!; jiVVciĉ i "̂^ depreciation of nearby property (taking into consideration, 
T-:.,-','''''•*''A f̂>_ iWwhere possible, any mitigation caused by the short proposed life 
''-^C-'': '"'•-'/'•'V9^--f^^ site and end use); - SEE EXHIBITS 3. 8. 9 

'''•'/,̂ 1 /.eK̂ ^̂ '̂.Tnat any detriments caused by removal of the site from its 
'"" former use are out-weighed by the need in the area for such a 

facility at this location; - SEE EXHIBITS 3, 8. 9 

f) That the facility is located so as to avoid a continued adverse 
effect on existing air and water quality; and- SEE EXHIBITS 3, 8, 9 and' 

EPA OPERATING PERMITS 
g) Taking into consideration geological and hydrological factors, 

the location of the site in relating to sources of solid waste 
and accessibility to transportation modes, and the technical 
feasibility and economic reasonableness of disposing of solid 
waste at the proposed location, that the facility is suited for 
its intended use. - N/A 

h) That access roads and bridges are not limited to preclude 
necessary vehicular traffic (i.e. proposed size and weight 
limits). - SEE EXHIBITS 3, 8, 9 
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A 

I hereby a f f i r m that a l l in format ion contained i n t h i s App l i ca t ion is...„„,^ 
t rue and accurate to the best of my knowledge and b e l i e f . ^̂ ''o'̂ Mi J'i^»''/v"''''' 

Signature of A p p l i c a n t : X J c>-L>^ ' ^ U L A - O ^ / / - / J ^ ^ < K 4 ' </< 

Attest: 

Sig nature of Engineer:>^:^ ^ / ^ ^ ^ / J ^ r W ^ / ^ [ ^ ^ J l ^ ' ^ ^ ^ ^ ^ 

Illinois Reg. No: ^ <?/- •^<?<^/ Z 

Attest: ̂ ^4^5^77 
^=^ Dale ;, / , , 

Signature of Landowner(s) 

A t t e s t : 

.>.'4 

Signature of other person, technical and no 
suppl ied data contained i|i the submi t ta l . 

SignatLf|'e 

Reg. No., Position, Title, Etc. 

Engineer, (Sea1p^-/v i , : ;Vr ' * 

VJv- . . ••<•• . . . ' 'v ( . -
n - t echn i ca l , wh6vh'as'^';V\"" .' oc-̂^ 

W 

vhas^/',. 

Date 

Engineer (Seal) 

Signature Date 

Reg. No,, P o s i t i o n , T i t l e , Etc, 

SAS:bls/7055A/sp 
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1̂  " 

I " " RECEIVED 
NOV 191980 C H E M E T C O 

, ! - • E.P.A, - D.LP.C fex^i«,.-r F-
[ STATE OF ILLINOIS 

j, MAKE UP 
P 

ALL SAMPLES (TO FURNACE OR TO DRYER) WILL WEIGH 

10,C30 GRAMS UNLESS CHANGED BY THE SAMPLING FOREMAN. 

THE PROCEDURE FOR WEIGHING WILL BE AS SUCH: ALL 

FURNACE SAMPLES SHALL HAVE THE PAN TARED IN BRINGING 

SCALE BACK TO ZERO BEFORE STARTING TO WEIGH SAMPLE. ALL 

WEIGHTS OF PARTS OR FRACTIONS MUST BE ROUNDED OFF TO THE 

NEAREST 100 GRAMS, THAT IS ANYTHING UNDER 50 GRAMS STAYS 

AT ORIGINAL; ANYTHING OVER 50 GRAMS GOES UP TO NEXT. SEE 

EXAMPLE BELOW: 

A, 1535IS1500 B, 1787IS180 0 

1520 IS 1500 1760 IS 1800 

1549 IS 1500 1751 IS 1800 

1501 IS 1500 1775 IS 1800 

ON MOISTURE SAMPLES YOU WILL DO SAME AS DOING A FURNACE 

SAMPLE BUT YOU WILL RECORD THE READING OF THE TARE BAR AS THE 

PAN TARE WEIGHT IN THE MOISTURE SECTION. 

TWO EASY THINGS TO REMEMBER IS WHEN YOU HAVE POUNDS FROM 

BIG BLACK SCALE WORK IN POUNDS UNTIL YOU GET % THEN A L L ' Y O U 

HAVE TO DO TO GET YOUR SAMPLE WEIGHTS IS MOVE DECIMAL POINT TO 

THE RIGHT 2 PLACES AND THIS WILL GIVE YOU YOUR GRAM WEIGHT. 

EXAMPLE: 100 LB f 500 LB = 20.00% OR 20^00^= 2000 GRAMS. 

TO CONVERT LBS TO GRAMS MULTIPLY BY ^+53.59 AND ROUND OFF, 

EXAMPLE: 25 LB = 25 X '+53.59 GRAMS = 11,3^0 GRAMS 
8^ LB = 8'+ X 455.59 GRAMS = 38,102 GRAMS 
142 LBS = 142 X 453.59 GRAMS = 64,410 GRAMS 

FRANK C. LEFFLER 
SAMPLING 

11 
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b L ̂ / C K 
Scale 

Reading is 7 kg. or 7,0Du g. Reading is 23.5 kg or 23,500 g. 

Reading is 48.5 kg. or 48,500 g. Reading is 112 kg . o r 112,000 g. 

P.cmenber i:hat the inside marks are whole kilograms or 1000 grams, so count from 

the lowes"; visible number in red under the scale hand, adding 1 kg. for every mark 

01 the inside up to the scale hand. If it is between the inside marks, then add 

,5 kg, or 500 g. to your final number. See examples above. , " - •';. 

1 kilogram (kg) * 1000 grams (g) ^ 
,5 ki'ogram (kg) = 500 grams (g) r 
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SAMPLING PROCEDURES 

In order to uniform and insure that every sample is made up 

correct, and everyone knows and is talking about the same procedures 

and terms; these procedures were written. 

No sample will be made up unless the Sampling Foreman has told 

the !;ample preparer to make it up. This is done to eliminate making 

up low priority samples and a sample where there are weights and 

estimates involved that are being furnished by Receiving Foreman. 

Every sample must be weighed when brought into sampling to be 

Tiade up. This weight will be marked on barrel and recorded on 

L.H.R (Lot Receiving Report) later as the now sample w e i g h t . The 

sample is dumped on the floor and it's HT barrel place next to it. 

This will insure that this sample will keep its correct lot numbers 

with it as an identification until the lot is finally made up and 

has a board tagging it then instead of a b a r r e l . 

At this time the Sample Preparer will go into the office and 

look up the lot write up (Gary's comments on the lot) and check the 

lot receiving book to make sure the lot n u m b e r . Shippers name, and 

material all agree on all sheets. If they a g r e e , the top of a L.H.R. 

(Lot History Report) is filled in recording Lot n u m b e r , shipper. 

Material, Representative and now sample w e i g h t . 

The sampling foreman will check the write up to the sample with 

the Sample Preparer and=determine if the sample is c o r r e c t with 

write up and how the sample is to be prepared. If the sample does 

not agree or if there is no write up the Sampling Foreman will 

contact the unloading foreman to see if there is any special material 

13-



Page Two 

or irstruction as per his unloading that he noticed. If not t h e 

Sampling Foreman will then Instruct the Sample P r e p a r e r on which 

method or way to prepare the sample a n d how much the melted sample 

should weigh. 

Cdne and Quarter is one of the methods and is used primarily 

on homogeneous m a t e r i a l , such as turns g r i n d s , e t c . . Any item up 

to 2" as long as they are h o m o g e n e o u s . It also can be used in 

conjunction with other ways such as when you crush you must cone 

and 1/4 the various types of under and o v e r s i z e . T h e same would 

apply to screen material the undersize or o v e r s i z e , as long as it 

can be mixed up well enough to get a r e p r e s e t a t i v e s a m p l e . 
1 

On Cone and Quarters first mix the pile by going around the 

:)utside edge and shoveling the material and placing it on the center 

or t^p of the pile this will alllow material to go down all over the 

side of the pile. Then and"X" is marked on the pile.and opposite 

side "A" & "B" of the X are shoveled back into the b a r r e l . This will 

leave C & D 

C « D is then move by taking one shovel of " C " and put it in 

3 p i l e , then one shovel full of "D" is taken and placed on top of the 

first shovel full of " C " . You will continue this a l t e r n a t i n g 

procedure until both " C " and "D" are moved into one mixed up pile. 

You then mark and X on the new pile which c o n t a i n s C & D mixed 

up and divide it in to quarters or 1/4's. Follow the previous 

instructions of shoveling opposite quarters back into the barrels and 

moving the two remainder quarters by alternating shovel fulls when 

transferri ng. 
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Fage Three 

Keep doing the cone and quarter procedures until you get down to 

;>pprox 40 or 5o lbs. or whatever size the foreman has stated. See 

exanples below. 

Screening is another method which is used to prepare or 

divide a non homogeneous sample into a couple of homogeneous parts 

thcit can be weighted and propontloned to a representative sample of 

the lot. It is simply working material back and forth across the top 

of 1/4" screen until smaller material has been separated'"from-the 

L / W - ^ K f , ^ o that material on top can be sorted or classified. 

Ashes are screened using the 1/4" mesh screen to separate the 

fclloviirg items; Which will be weighed.^ and proportioned according 

to their prercents of orginal. 

Undersize (the material that fell thru the 1/4 inch screen) this 

iTiiiy c(3ntain a lot of small w i r e , g r i n d s , or canbearing items. If 

this is true then after the sample has been completely screened thru 
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Page Four 

the 1/V screen the undersize will be cone and 1/4 down to approx 

10 lbs and put in ball mills to be broken up. Do not put a wet "^^ 

sample in the ball mills instead place the 10 lbs in the cdryer for 

24 hours then finish processing the sample the next day. When a sample 

of the undersize comes out of the ball mill it will be cone and 1/4 

by the grinder man down to 3 pds and put on the shaking screens 

which consist of +20 mesh, +45 mess, +100 mess, and -100 mess. 

When the sample is finished screening approximately 15 minutes later 

the material is weighed and % are figured. He will also make up 

4 bags for our lab and 4 bags for the representative and place ^, j f^*'-^.'-'' 
4 L i , fi4-f£ * > ' i L J l ^ X i -^ 

corresponding materials in correspo 

recorded on L.H.R. a-ft4- weig^U-s 

ndinq bags.- All inTormation, 

Oversize (which is usually material too small to hand pick but 

can be cone and 1/4 into a representative sample of this proportion) 

is usually shoveled from off the top of the screen after the larger 

pieces of Cu wire and solids, or large CBM, or non Cu bearing items 

ere hand picked off the top of the screen and placed into their 

corresponding boxes. Upon completeion of the screening the oversize 

will be weighed and then dumped out and cone 1/4 down to approximately 

'10 pds or whatever proportion will be needed to make up two samples 

;! moisture and a melted sample, all information and weights must be 

i-ecorded on L,H,R. 

Hand picked item off top of screen are of various types and have 

to 'be sorted in other to control and insure that a representative 

sample will be melted and a correct assay given. Some of these 

sorted items are Cu wire & Cu solids (in same box), brass. Irony Cu 

& bages above 50%, Irony Cu & Brass above 30. Irony Cu & Brass below 

30X Cu., and non Cu items such as Steel, al, wood, nags, rock, etc.. 
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Page Five 

An item like armatures or fields may be broke out into its own 

category if there is a noticeable amount. All of these items are 

vveighted s e p a r a t e l y and recorded on L.H.R. In making up sample 

the Sample Preparer must use his judgement when taking various 

itens out of the boxes to make up the proportion. In case of any 

problems or questions the foreman must make the decision. 

Skims or Splatters (which a r e rich metallic pieces) which 

contain a 2 of fines will also be screened to determine %of fines. 

The Skims will also be sorted accordings to Cu, brass, al, or slag. 

The slag portion can be crushed to make it more homogeneous or cone 

and 1/4 able. 

Copper Bearing Material may also be s c r e e n e d along with the 

jsual sorting if lot contains are good % of fines. The foreman 

may choose a cone and 1/4 of the item if they are large enough and 

homogenous enough after a sort if it would prove more beneficial. 

It must be remembered that.all information such as names, 

weight, %, etc., must be recorded on the L.H.R. as a permanent 

record to show the people who examine t h e L.H.R. later just exactly 

how and what was done to arrive at this the correct assay for this 

lot. •''hese procedures maybe questioned and even improved but the 

only way to grow is by learning and looking and you can't do this if 

you have no record of what you did in the past. 
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Crushing and Screening (usually used on all slags and some 

slims) is done to break up large items and make them in top 

hcmocieous or cone and 1/4" size material. 

Material is dumped on and hand fed Into the crusher, picking 

OLt any -i'ree metal before crushing. The free metal is sorted into 

brass, a",, copper, or non cu bearing. Do not at anytime reach Cr 

irsert your hand or any other part of your body into the jaws of 

the crusher. It is a machine and can not tell the difference between 

skin and rock and will crush them both. 

While the material that comes out of the bottom of the crusher is 

being run over a 1/4" vibrating screen. A sample preparer is hand 

picking "he large skims off the top of this screen, and placing in 

corresponding pans for copper, brass, al., and no Cu value pan. The 

oversize is pushed off the end of the screen into a barrel to be 

weighed up after completion of crushing and screening. 

Theire .ire at least two and possible more parts involved in a 

Crushing and Screening. 

A. Undersize: (Material that falls thru the 1/4" screen) 

Is weighed, cone and 1/4" and sent direct to ball mill 

some 10 pounds if dry. If not put in dryer for 24 hours 

then put to ball mills. When it comes out of ball mill 

it will be ran across the +20, +45, +100, -100 shaking 

screen inside the office and bagged up in corresponding 

bags marked with % of this screen test on each bag so a 

conr.posite can be run. 

V, 
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B. Oversi ze: ( + 1/4" to 2" in size) W e i g h s , cone and 1/4 

and prepare to melt this % along with % of skims found in 

next section. 

C, Free metallic section or Cu s k i m s , brass skims and al 

skims will be weighed individually and proportioned into 

the melted sample. Again I say make sure all information 

and weights are recorded on L.H.R. If there is a portion 

of non copper bearing items this will be w e i g h e d , % m a d e , 

but left out of melted sample. 

Moisture sample should be run on everything if p o s s i b l e . This will 

include running a control on all turning samples for o i l . 

Moistures should be made up as a duplicate of the melted s a m p l e . 

If the moisture sample and the melted sample are the same s a m p l e , that 

is we are going to melt the dried s a m p l e , then it should be noted in 

tht moisture book and on the L.H.R. Copper mud is a good example of this 

Any material that is going into the dryer before being processed by 

the ball mill should also be noted, both in moisture book and on L.H.R. 

When running a moisture sample such as slimes which come in large 

b d l l s ; you should chop up the balls Into the smallest possible size 

usually down to at least 1" in diameter. 

Moisture or Copper mud are done as follows a pan is turned in on 

scale then the sample is cone and 1/4 down to approximately 40 pounds 

which will be placed into the al pan for burning. The net wet material 

must be recorded, since this is the basis for our moisture computat i o n . 

Then the pan is set off of the concrete in a level place and fuel oil 

end gasoline is poured on it. The mud is then set on with about 2 or 3 
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mere times of puring fuel oil on the sample and lighting it. MAKE SURE 

the mud in pan is fairly cool and fire is out before you try to pour H^ 

additional fuel and re-light the fire. It can blow up and burn you. 

When the sample is completely burned to dryness it will then be weighed 

placing pan weigh and this weight called the net dry weight 

will be subtracted from the net wet weight to §ive the moisture weight 

loss. The moisture weight lost will be divided by the net wet weight 

^0 give the moisture % of the lot. 

All Moistures must be recorded in moisture book. 

On turnings which have balls of the same type turns mixed in with 

small chip and turns that could be cone and 1/4 by themselves; you 

mjst pull out the balls and weigh them separate. Trying to keep like 

turns together whenever possible for weighing and % back into the melted 

sample. ^ 

A control (which is simply a ^ r s h sample taken from the material 

after breakdown at random places) is put into one of the small plastic 

bags which has Shipper, Lot no.. Material and Control marked on it. It 

is then sent to the lab. On turns it will be for oil. Qn ashes or fines 

it will be clori ne. 

A direct sample is a small control sample of the lot done only on 

homogeous items, such as cu clad wire, grinds, and fines. All bags 

with direct samples in them will be marked as such "Direct". 
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^ 

1 '̂  Some of the properties of copper is that it is red in c o l o r , non 

magnetic, soft to bend aluminum is white in color, light in w e i g h t , 

dees not spark on a grinding w h e e l , and non magnetic. Zinc is ^ 

gray in color, heavier than a l . but much lighter than s t e e l , non 

mcignetic, does not spark on a grinding w h e e l , and semi hard in 

appearance. Steel or iron is silverish gray, m a g n e t i c , heavy in 

weigh!: hard in strength, and will spark on a grinding w h e e l . 

Stainless steel is non m a g n e t i c , hard in s t r e n g t h , silverish 

gray in a p p e a r a n c e , and sparks on a grinding w h e e l . 

The best way to tell steel from a l . is by its weight steel 

is heavier than a l , and steel is magnetic where as al isn't. 

When you have a white metal and it Is not m a g n e t i c . Feel it 

for weigh al is alot lighter than. Zinc or Stainless s t e e l . The Al 

and Zinc will not spark but the Stainless w i l l . 

"Pb" Lead is another white metal very soft. You can even scratch 

the surface with your finger nail. If you were to scratch it would have 

a tendancy to ball or push forward infront of whatever you are 

go-iging with. Lead is also non m a g n e t i c , very heavy in w e i g h t , and will 

not "spark to a grinder. 

E'rass is yellowish in color and if there is a good amount of 

manganese in it, it will have a greenish cast to it. 

Bronzes are inbetween the yellow and red usually with a lighter 

color yellow more whitish. 
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You can not always tell by c o l o r , along with color goes the 

lexture of the turning, there will also be a very slight pull to > 

some Al Bronze material. 

In sorting, the pure items should be placed in boxes by 

themselves. Example copper whether it be wire or tubing makes little 

difference as long as there is no insulation or other contamination. 

B'ass if pure should be pulled out by Itself. The foreman will 

tell you If you need to separate the brass down more into various types. 

Tr.en you would separate such items as a r m a t u r e s , cu clad w i r e , 

•fields, s t a t o r s , insulation w i r e , transformer, and electronic 

breakages according to size and look alike. For example an armature 

c a n h a v e a shaft in it or n o t , a fan attached or n o t , a commutaton or 

not, and can even have other miscellaneous a t t a c h m e n t s . Armatures can 

vary in sizes s m a l l , medium, large, and extra large. The windings of 

the armature can also vary from all copper w i r e , to half copper half 

aluminum, or lall aluminum. Item in the sample should be sorted or 

classified with mixed elements in to copper percents if p o s s i b l e . 

Above 5 0 ^ , above 3 0 % , above 1 5 % , and below 15%. This will take a lot 

of training and knowledge to be able to do this which comes only with 

tiire and experience. There will be Irony Cu and Irony Brass in the 

same bcx as long as they both are equal in copper unit value. 

/^ 

You can not tell from surface appearnce only you have to file 

and use a magnet. Your eyes will deceive you and a person can not tell by 

ju^.t looking at it you must test it by m a g n e t , and filing and feel of 

weight,. Even after all of this there will be times that you still d o n ' ^ _,': 

know but, the foreman will be there to help and get the answers some how. 
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The Sarrpling foreman may change or vary the p r o c e d u r e a little to 

meet the sample. There will also be experimental lot books that show 

various items and^^JDercentage. I am also making up special books that 

we hijve group items with corresponding breakdowns. These books are 

en instrument of learning and knowledge to be used by all Chemetco 

employees that are effected. Sample P r e p a r e r s , Lab Sample P r o c e s s o r s , 

Eurnijce men, Foremans, B u y e r s , all may use them but they will be 

stored at all times in the Sampling office along with these procedures. 

How to fill out a L.H.R. properly. Take all Information that 

•s needed to fill out the top such as Shipper, l o t , n u m b e r , m a t e r i a l , 

and representative from the daily log. 

From there down you will list only the correct d e s c r i p t i o n of 

the "ot as you see it. All parts must be listed along with there 

corresponding w e i g h t s . It is the sample preparers responabi1ity to 

fill in the L.H.R. all the way down to the melted w e i g h t , including 

the n o l s t u r e . He is also r e s p o n a b l e to make sure the m o i s t u r e , 

c o n t r o l , d i r e c t , or melted samples are taken marked correctly on bags 

and in lab record books. 
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WA3VICK F'JBIUCE 

Used to melt and pour "Pb" lead bearing samples 
Protective clothing must be vorn while working this furnace 

A. Asbestos gloves 
B. Asbestos coat 
C. Face shield vith Alum, shroud 
D. Leggins 
E. Yellow respirator(if possible) 

KG . 1 FIRWACE 

Used to melt or matte regular samples of copper bearing items 
Pi-ctective clothing: 

A. Asbestos gloves 
£•. Asbestos coat 
C. Leggins 

D. Face shield vith Alum shroud over helmet 

No . 2 FURNACE 

Sane as No . 1 

Some things to watch out for on hot material and steps. 

1 . Inspect protective clothing everytime before using. 
2 . Get new ones if old ones or torn and don't do what they are 

vrrn for. 
;5 . Inspect the chain and wiring of the hoist for possible danger 

signs, such as bare wires and worn weak links. 
h . Keep area clean and place everything in its place so to prevent 

an accident, 
'3. Keep hoods pulled over furnace whenever possible to allow exhaust 

system to work more efficiently. 

On lighting fMrn&ces follow this procedure: 

A, Take lid off furnace 
B, Turn on hood exhaust system 
C, Turn on blower to air 
D, Allow 5 minutes safety time for exhaust system to clear out 

any gas that might have accumulated from a lealt or other source 
E, Then light a paper bag and place a burnt wooden pole in furnace 

vith it 
F, If there is a flame going in the furnace then turn on gas by 

tripping lever valve. Do not leave, stay there so you can shut 
gas lever off in case the flame goes out before furnace catches. 

G, After you are confident furnace has caught and is burning on 
its own, then place lid on top of furnace and pull hood over. 

(Repeat Operation for lighting other furnaces^ 
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SAMPLING PROCEDURES 

In sorting solids we use a grinding bit to clean the surface, 
•:hen we put a drop of 2% Ag No, on them. Aluminum Bronze will stay 
cle;jr and is slightly magnetic. Manganese Bronze should turn black 
and is slightly magnetic. We sort by black, gray and clear colors, 
and we separate even farther between magnetic and non-magnetic. 
.̂ fter the sort you should list some of the items in that part. 

]:xa:-nple 1: Clear, slightly magnetic, gears, sleeves, small 
castings and rods. 

Exaj-nple 2: Black, slightly magnetic, propellers, large sleeves, 
pu.Tp housings, etc. 

Solids usually will be drilled at least four per part and repre-
-sentative percentages of parts will be marked on corresponding 
bags; and LHR. 

Shredded Scrap will be coned and quartered down to 10,000 grams, 
and a sort of copper, brass, radiator pieces, irony copper or brass 
greater than 40%, irony copper and brass below 40%, fines and small 
mixed material and (Iron, Aluminum, Zinc) non-copper items. Every
thing will be melted except the non-copper items. All percents and 
descriptions of parts are marked on the LHR. 

TwD-a*iJ-One wire is usually run by clipping a representative 
portion of the roll, then unwound and weighed, copper verses clad 
giving the percentage, then the clad is sent direct to the Lab. 
WTien you have two small copper and one large clad the percents 
ire approximately 52.27% for the small gauge copper and 47.23% for 
':he clad large gauge. If you have all equal wires, the percents 
are approximately 68.91% for copper large gauge, 31.09% for clad 
large gauge. 

Copper Clad wire is usually sorted by gauges, checking for 
galvanized or steel wire with a file. On chopped copper clad we 
will weigh approximately 1,000 grams, grab sample, and check for 
copper with a magnet, writing the percent copper and percent clad 
on the LHR, but sending only copper clad to the Lab direct. Normal 
assay is 30 to 33% unless it is green line wire then it is 37 to 42%. 
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Comir.utators are sorted into groups. Watch out for these types. 

A. Bakelite center only, 60 to 70%, some larger 
diameters in the 40's. 

B. Steel Centers—55 to 65%. 

C. Die Cast Centers—40's to SO's. 

D. Extra wire (Hair pins) attached. 

E. If collars or not. 

F. Size--small or large. 

G. Slip ring or double ring—58 to 65%. 

H. Flat Alt. type —39.20%. 

Fields can range an>'̂ 'here from 15% to 40% depending on the 
thickness of the body and the number of windings. The more windings 
and the smaller the thickness of the body, the higher the. percent 
copper. 

.'.rmatures run 15 to 30%. Some of the things that affect the 
copper percentage of armatures arer 

A. Shaft length, longer the length the lower the copper. 

B. Body length and dieimeter, usually the shorter the 
body, the higher the copper. 

C. If commutators attached or not, commutators raise 
the assay. 

D. Extra Iron attached would lower the assay. 

Reefer ends (Steel end plate, copper tube and aluminum fins), 
normally will run 30 to 45%. The assay depends on how close it 
was cut to the end. 

"ocks and Faucets (average assay is 69%) check for: 

1. Drain pipes—usually yellow brass 

2. Die cast fuacets instead of red brass 

3. Irony attachments 

4. Sample melted 
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Plastic Brush Holders runs around 28 to 32%. 

Telephone Bells—assembly including coils with brass bells — 43 to 45%. 

Encapsulated coils can run all over from 25% to 95%. 

Field Coils are high, usually wrapped in paper or rubber and found 
inside of Ftarters, generators, or alternators, approximately in 
the 9C's. 

Small plastic coils, no iron, run maybe 60 to 80% 

Solenoids run around 26% depending on attachments. 

Ignition coils do vary depending on steel or plastic coating but 
no'rmally run around 19 to 20%. 

Voltage Regulators usually run in the high teens or low twenties 
3¥penda.ng whether they have cases or not. 

Electronic Scrap--large boxes, etc. usually runs low due to large 
amounts of iron--10% to 20% copper. 

Transmission coolers or Radiator coolers usually run in the SO's 
fYbm 45-60% range. 

Fiberboard or Circuitboard is another wide ranger. 

1. Fiberboard (with thick fiber center, copper coating 
on both sides) runs 27 to 32%. 

2. Fiberboard, with one copper side runs 5 to 25% depending 
on whether solid copper plated or large empty spaces 
between circuits. 

Foil which is similar to Fiberboard usually runs: 

1. Copper both sides, cloth center—70%. 

2. Foil with enamel backing runs in the 80*6. 

Pressed Graphite and Copper Material 

1. We have received from Solothen and Patterson (Sentir 
Ring) pressed material copper in color running 12.79%. 

2. Copper looking, pressed brushes, usually run in the 80"s. 
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3. Black colored press rings 1̂5 inches in diameter will 
run 45-50%. 

4. Graphite Brushes with copper leads run 32%. 

Cail Rod or Heating elements run 28% for large with spring to 
6 9.82% for small. 

Primers from shotgun shells usually is a clad material and 
runs aiound 19 to 20%. 

Bull noses vary somewhat due to whether they have sweated the 
lead out or not; 19 to 22% not sweated. 

67% 
Shell Casings made out of ^0-30% brass running approximately 

Transformer runs 19 to 25% 

Thermostats (from automobiles) run 33 to 35%. 

Telephone Switches, finger type relays run 35%, 

Diodes--Large type from Alter run 24.89% 

Sn-;aller type from Commercial Metal, Etc. run 58 to 60%. "^ 

Insulated wire has various types. 

1. Figure "8" or self supporting 
2. Drop wire (two copper clad wires inside of insulation 

runs in the 20's. 

3. Communications cable varies but usually in the 40's to 50's, 

4. Single strand runs in the SO's to 60's, 

5. Auto harness wire run 40 to in the 60's. 

6. Extra heavy insulation runs 25 to 40%. 

7. Insulated copper cable, thin walled insulation runs 
in the 80's to 90's. 

8. Steel shielded cable runs 70 to 80%. 

9. Steel shielded insulated wire runs 20 to 35%. 

10. Coaxial cable runs 27 to 30%. 
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C.B.M. or Copper Bearing Material is usually sorted to look alikes 
r first, then if we can combine some material according to the percent 

of coppt:r we do. We also sort according to the percent of copper if 
ve don't have many look alikes. A lot of the C.B.M- we get contains 
c good percentage of fines and small material under one inch which we 
call accordingly. Each proportion is weighed and a percentage of raw 
naterial is determined for the sample. We also list or give our 
estimatt! of copper in each proportion along with the description on 
the LHR. 

On problem shippers we make up two identical samples and put the 
second jiample behind the furnace. This enables us to look at what 
Rade; the material run higher or lower when a remelt or any question 
is asked. 

Ashes are handled differently. They are run across the Big 
Screen to pull out any large C.B.M. or whatever. We then weigh each 
size frci.Ti off the screen. It may also be that we have to sort the 
larger material according to copper percent or look alikes. 

Skims or Slag is usually crushed, screened and sorted. 

1. Undersize is what passes through a quarter-inch mesh 
screen. 

2. Oversize ranges from ^i-inch u p to approximately 2 inches. 

^ 3. Metal or skims picked off the top of the screen as we 
screen it is sorted between iron, copper or brass looking. 

4. Each part is weighed and proportioned into a melt sample 
leaving out only iron, paper, wood or no copper value items, 

5. Under and over sizes are coned and quartered but skims 
or metal section is hand picked, trying for the closest 

I representation possible. 

Skims with a lot of fines or small turns will be run over the 
I Eig Screen first, then the oversize. If it contains a lot of skims 
j that would break up, it would be crushed, if not a sort would be done 

en splat.ters and skims. 

Turnings usually come in the following categories: 

I A. Homogeneous 

I B. Two or more types mixed together 
• 

C. Solids or skims mixed in 

D. Balled turns mixed in 

L , E. Contaminated by iron, aluminum or no copper items 
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First we will pull out the balled turns, skims and solids or anything 
that is not cone and quarterable. We will then mix it up and cone 
and quarter the pile and take a grab sample or control which is sent 
to the Lab direct to determine the oil. We will proportion the parts 
into a moisture and melt sample. The solids will be checked with 
acid and a magnet to determine type. This description along with the 
results of the acid and magnet tests will be recorded on LHR. 

J 

3 
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Furnace Operating - No. 119801 AAC 

NPDES - No. IL0025747 

Federa l RCRA - No. 110048843809 
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OPT I on CO'.TTRACT 

The UQdcrs ignad i n c o a s l d e r a c l o n of One and No/lOOchs D o l l a r s p a i d g l v e e 

t o ClIi;aCQ tCTALS CORP. a n o p t t o a t o p u r c h a s e , p r o p e r t y known a s : 

A p a r t of S e c t i o n 1 6 , Township 4 N o r t h , ELange 9 Wes t , of t h e 
Third P r i n c i p a l Meridian, more p a r t i c u l a r l y descr ibed as f o l l o w s : 
Beglnaios ^ t the southeas t corner of ea id Sec t ion 16; thence South 
89* 31 ' VIeat a distar .ce of 561 f e e t ; thence North 0* 29 ' West a 
d i s t ance of 372.9 f e e t ; thence Uorth 20* 4%' Wcot a d i s t a n c e of 
1,392.3 f e e t ; thence North 80* 18^* We3t a d i s t a n c e of 717.39 f e e t ; 
thence North 14* 56-^' East a d i s t ance of 1,361.03 f e e t ; thence South 
80 ' 31̂ 5* Eas t a d le tance of 1,317.19 f ee t t o a s t a k e ; thence South 
15* OC-!̂ * West a d i s tance of 209 fee t t o a monuoent; thence South 
14* 37^ ' Weat a d i s t ance of 1,120.1 f e e t t o a s t o n e ; thence South 20* 
02' East a d i s t ance of 1,255,5S f e e t ; thonce South I* 021;' Eas t a 
d i s t ance of 425.04 fee t t o the point of beginning; fcxccpt t h a t p a r t 
thereof conveyed to the S t . Louis , Chicago and S t . Paul Ra i l road 
CoQpsny by Deed dated March 29 , 1893, recorded In Book 222 , page 
15, Recorder ' s Office of Mcdlson County, I l l i n o i s ; s i t u a t e d t n 
todlaon County, I l l i n o i s . 

EXCSPTIIvG therofron t h a t p o r t i o n of the above-descr ibed p rope r ty 
vjhlch I l ea south of the c e n t c r l l n c of a 50-foot road which ex tends 
tn a aou theao te r ly d i r e c t i o n f roa FAI Route 151. 

The t r a c t to be conveyed hereby con ta ins 41 .17 a c r e s , more or l e s s . 

RECEIVED 
W0V191980 C H E M fc I' C /w^ 

t . P A - a L K C eft*" ' 
STATE OF ILLINOIS «:^\\ . 
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LEWIS a n d CLARK INDUSTRIAL AREA 
ACL- LOCATlOr-J: 

The area shown comprises over 1400 acres owned by Union Eleciric, 20 minut.es 
from downtown St. Louis. An additional 500 plus acres adjoining the Chain of Rocks 
Canal is owned by the U. S. Army Corps of Engineers and is zoned for industrial 
use. The area is bounded on the north by the Cahokia Drainage Canal, on the east 
by the Gulf, Mobile & Ohio and New York Central Railroads, on the south by Inter
state Highv.'ay 1-270. and on the west by the Cham of Rocks Canal. This is part of 
an area consisting of over 8000 acres available and zoned for industry. 

E l e c t r i c S e r v i c e — T h e area is served by the Union Electric Company. As a 
. f T i E T : member of the Mid-America Interpoo! Network and Mid-Continent Area Power 

Planners with a total electric generating capacity of over 57 million kilowatts, Union 
Electric Company is prepared to meet the requirements of any company that would 
locate in the area. 

G a s Se rv ice—Three gas transmission pipelines of the Mississippi River Fuel 
Corporation cross the area. Natural gas of 1000 BTU per cubic foot is provided 

T r e a t e d W a t e r — i s available from supply mains of the Mitchell Public Water 
District located along the southern and eastern edges of the site area. Jn addition, 
the Tri-Cities Regional Port District has authority to construct and provide a water 
system to this area. 

G r o u n d W a t e r — T h e most favorable water yielding deposits occur at depths of 
60 feet and below. A properly designed well would produce as much as 2000 gallons 
per minute. The water available from these alluvial deposits is, in general, of good 
quality. \ small amount of iron might be expected which can be removed by aeration 

The proximity of the site area to the Mississippi River presents the opportunity for 
developing a river intake. Practically unlimited supplies of river water are available. 

W a s t e Di sposa l—There are at present no sanitary sewers in the site area. The 
Illinois Sanitary Water Board permits sanitary sewage to be processed in primary 
treatment facilities when the effluent is discharged directly to major streams such as 
the Mississippi River. The Tri-Cities Port District has the authority and expects to 
construct the sewer facilities in this area. 

T r. A k' ? P 0 r, T A T \ 0 K : Ra i l r oads—The area is served by the New York Central, and the Gulf, Mobile & Ohio 
Railroads. In addition, the Illinois Terminal Railroad, which traverses the site, and the 
.Mton & Southern Railroad provide connections with the 18 trunk line railroads that 
serve the Metropolitan St. Louis area. St. Louis is the nation's second largest rail center. 

T r u c k T r a n s p o r t a t i o n & H i g h w a y s — T h e St Louis Metropolitan area is 
the second largest trucking center in the country with more than 300 common carriers 
and 50 contract carriers. Most principal motor carrier lines serve the site. St. Louis 
is the crossroads for three interstate highways—J 70, I 55, J 44. The interstate cir
cumferential system (1 270) forms the southern boundary of the site area. 

Air—Lambert St. Louis Municipal Airport is 16 miles from the site, directly accessi
ble via I 270. The St. Louis field is an international port of entry and is served by 
seven commercial airlines. Two Secondary airports—Bi-State Parks Airport (12 miles 
south), and Alton Civic Memorial Airport (7 miles north)—provide paved, lighted 
runways, FAA radio facilities, fuel and services for private and executi\e aircraft. 
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W a t e r T r a n s p o r t a t i o n — S t . Louis is one o f the largest inland river ports in the 
nation. The Chain of Rocks Canal forms the western boundary of the industrial area 
and provides a minimum depth of 18 feel during low water periods. The Granite City 
harbor, 5 miles south of the site, operates year-round services to all shippers on the 
inland waterway system and provides direct connections to foreign markets by way 
of Chicago and Neu Orleans. 

Two public docks operate on the canal with port facilities at the Granite City harbor 
—The Bi-State Development Agency, and the Tri-Cities Regional Port District. The 
harbor is served by the Illinois Terminal Railroad which serves the site area. In 
addit ion, a harbor at the northern sector of the canal is in the design and engineering 
stage by the Tn-Cities Port District. 

FLOOD PROTECTION: The entire area is protected against flooding f rom the Mississippi River by an exten
sive neiwork of levees built to the industrial standards of the U S. Army Corps of 
Engineers. These levees are designed to contain a discharge on the Mississippi River 
of 1.300,000 cubic feet per second, equivalent to the flow which occurred on June 28. 
!244—the higi.csl flow of record and equal to a 200-year f lood. 

I n t e r i o r D r a i n a g e — T h e entire area is within the Chouteau, Namcoki and Venice 
Drainage and Levee District. The district maintains a system of ditches for interior 
dramage and operates a pumping station on the canal. 

FOUIVDATIOM COWDITIONS: 

TRf CITIES REGIONAL 
PORT DISTRICT: 

A test boring program was conducted in the site area in 1964 by Horner & Shifr in, 
Consulting Engineers. Twenty holes were dril led to depths of 30' to 60' below the 
existing ground line. Laboratory tests and standard field penetration tests performed 
indicate the area, in general, is composed of medium to soft, fine grained material 
overlying medium density sands. 

The upper line cramed soils indicate a safe bearing value of 2000 to 2700 !bs./sq. ft. 
Any load carried on the silts and clays can be safely supported on the underlying 
sand which can support fooling loads in the neighborhood of 4000 Ibs./sq. ft. A\erage 
thickness of the overlying clays and silts vanes from 12 feet near the center of the 
property to about 30 feet near the north boundary. 

Heavy concentrated loads which cannot be supported on spread footings can be 
supported on fr ict ion piles driven through the clays and silts into the underlying 
sands. These friction piles would be relatively short length and are commonly used 
throughout the Chain of Rocks area. Bearing piles to the underlying rock miehi also 
be used to support unusually heavy loads. Such piles would be in excess of 100 feet. 

• 
This industrial area is included within the Tri-Cities Regional Port District. The 
Port District, a municipality, is authorized to bui ld and operate pori facilities in the 
area, as well as related functions such as tank farms, warehouses, etc. The Port 
District builds facilities including warehousing, shipping, etc. to accommodate any 
special features a shipper in the area might need or desire. The Port District is author
ized to finance such developments with Municipal Revenue Bonds. 

O W I N J E R S H I P : The site area outlined herein is owned by Union Electric, h is our intention lo 
preserve the area for large industrial sites and assure its development in a logical 
and orderly fashion. The development potential of the area is subsianiiated in an 
engineering study prepared by Horner & Shifrin, Consulting Engineers 
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Cnnsuliing Soil and Foumiaiion Engineers 
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August 1 8 , 1969 

CAKLAtJD, CALIF. 
DENVER, CO'.O 
O^AAHA. N tE . 
KANSAS CITY, f/.O 
PHILADCLPHIA. PA. 
C L i r i O N . N.J 
ST LOUIS. V.O. 
SAN DIEGO. CALIF. 
i A N J 0 : E , CALIf . 

HEV,' YORK. N y. 

i f 

Cheiiico MetalB Corpora t ion 
P.O.. Box IC7 
Alton, Illinois 62002 

Attn: MiT. Earl L. Bocketruck, 
President 

SUBSURFACE INVESTIGATION 

CHEMICO METALS CORPORATION 

LEWIS i CLARK INDUSTRIAL AREA 

ILLINOIS 

Gentlemen: 

We are transmitting herewith our report of the preliminary 

Bubourface investigation for the proposed foundry truilding, to be 

constructed in the Levis and Clark Industrial area in Madison, County, 

Illinois. This study vas made in accordance vith our proposal of 

July 11, 1969, folloving receipt of your letter of authorization dated 

July 21, 1969. ' 

Ve believe It is important to mention at this time, that the 

subsurface conditions and foundation recomraendatlons made in this re

port apply only to the area of the proposed foundry building, and not 

to other proposed adjacent building areas. It is considered essential 

that ve be notified if the position of the foundry building on the site 

,V 
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is aJ.tered. 

In the event that your organization desires any additional in-

foratition concerning this report, please feci free to contact us at 

your convenience. 

Very truly yours, 

WOODWARD-CLYDE & ASSOCIATES 

JAdM/inv 
Enclosure 

/ohn A. deMonte, P.E. 

Murray B. Blume, P.E. 
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SCOPE 

This report describes a preliminary subsurface investigation 

for the proposed foundry building of the Chemlco Metals Corporation 

to be constructed at the Lewis and Clark Industrial area in Madison 

County, lUlnoiB. The building site is located on a forty-two acre 

lot, north of highway 270 and south of the Chain of Rocks ceuial. It 

is bordered on the vest side by IllinoiB Highway 3. The purpose of 

this preliminary study is to define the genersQ conditions of the sub

soils and groundwater and to provide subsxirface information for deter-

ninlng the possible types of foundations that may be considered for 

building construction. It is also intended to discuss general pro

blems affecting design and construction, due to the subsurface con

ditions . 

FIELD INVESTIGATION 

The field investigation was set up &a an exploratory progreua 

and consisted of three borings drilled during the period July 29 

through July 31, I969, under the supervision of a geologist. Two of 

the borings vere drilled to a depth of 100 feet and the third to 

75 feet. The positions of the "tiorings wese determined on the site 

vith the assistance of Mr. Earl L. Bockstruck, President, Chemico 

Metals Corporation. They were located by referring to the property 

line and fence on the vest side and the center line of the oil surface 

roadway to the south. 

The borings were advanced with a U-lnch diameter, continuous 

flight auger, to depths of about 60 feet. Beyond these depths sound

ings vere made by driving a 2-inch diameter cone continuously with a 

VOOOVAID C t T D t »M0 AUOCUTI t 
COMSULTINQ CNOINICKS 
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lUO pound hammer falling 30 inches and recording the number of blows 

per foot of penetration. Soil samples were recovered by driving a 

2-lnch internal diameter California liner tube sampler into the soil 

or by the Standard Penetration test. The samplers vere also driven 

with a lliO pound hammer falling 30 inches. The number of blows re-

ijuired for each 6 inch penetration of the sampler was recorded on the 

boring logs. Undistrubed soil samples were obtained by pushing 3 

inch diameter Shelby tubes into the soil. Auger cuttings of the 

soils were examined continuously during the course of drilling. The 

level at which free water entered the borings and the water level 

after 2U hours were noted. A boring location plan and the logs of 

the borings are shown in Fig\ires 1-12. 

LABCRATOHY TESTS 

Laboratoiry tests on the soil samples provided information 

on the character and composition of the foundation soils. These in

cluded unConfln«d compression tests, water content, d ry density, 

Atterberg limitB, and a consolidation test for settlement estimates. 

Results cf the tests are summarized on the attached table. 

SITE AND SUBSURFACE CONDITIONS 

The site is essentially level, and occurs in the alluvial 

flood plain near the confluence of the Mlssotiri and MisBlsslppi Rivers. 

Underlying 18 to 20 inches of a plowed wheat topsoll, con

sisting of black highly plastic silty clay, boring information reveals 

VaOOWAKD—Civet A N D A U O C U I f t 
CONtULTINO ( N a i H t C n f V-
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a 5 to 7 foot thick layer of stiff brown sandy silty clay. It is 

followed by about 10 feet of saturated loose to very loose sandy 

clayey silt or 6ilty fine sand with occasional thin layers of high

ly plastic clay. A a depth of about l8 feet, firm to stiff blue-

gray hlRhly plastic clay, containing thin sand and silt zones is 

observed. This stratum continues to depths of 5̂ *, '^9, and 1*0 feet 

in borings 1, 2, emd 3 respectively. Medium dense clean uniform 

medium sand is next encountered; this becomes coarser and shows 

traces of gravel vith increasing depth. In boring 3, the sand 

formation vas overlaid by a 10 foot thick loose silt stratum con

taining clay and sand. At a depth of between 72 and 7̂ * feet, 

dense fine to coarse sand vith gravel is found. The dense sand 

stratum continues to the maximum depth studied. 

ENGINEERING ANALYSIS 

The alluvial soils show a deep formation of cohesive mater

ials containing mostly silt and clay fractions to depths of be-

tveen eFFroximately i>0 and 55 feet. These soils are all highly com-

presElble, particularly the interlayered system of the upper l8 

feet, containing soft to stiff and loose materials. The applica

tion of even light building loads on this type of soil subgrade 

vlll cause consolidation of the compressible alluvium, resulting 

in significant building settlements. Consolidation vould be non

uniform in time and location due to the variability of soil strata, 

causing differential building movements. The settlement problem 

V O U V A K D CLTDC •NDAUOCUTtt 
CONSUUTINO KNOINCtRS 
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can be eliminated by ujiloading the subgrade vith excavation of 

upper material, or by preloading the site vith a surcharge fill, 

or by the use of driven piles founded vithln the underlying dense 

sand fomatioD, Due to high groundwater and unstable soils, sub-

grade excBvatior. beyond shallow depths and drilled pier in

stallations vould encounter serious problems of dewatering and 

unstable soils. A prolonged time would be required for pre

loading the Bite, because of the lov permeability of the highly 

plastic clay and the slov rate of consolidation that vould occur 

in this thick stratum. 

Several types of piles can be considered, although lov 

displacement piles are preferred if a substantial number of large 

pile clusters are to be driven. Some advantages of lov dis

placement piles would be easier driving, less influence on ad

jacent piles already driven, reduced soil displacements and 

ground heave, and a lower tendency towards uplift of previously 

driven piles. Pile types such as pre-cast concrete, concrete 

filled steel pipe, cast-in-place concrete in steel shells, and 

steel H sections can be installed for design capacities in the 

range of hO to 80 tone or more. Pile lengths are expected to 

be in the range of 6o to 75 feet or longer. They will vary due 

to differing subsoils and vlll depend on the type of pile select

ed and the method and equipment used for driving. Specific pile 

details and driving conditions can be evaluated when details of 

the structxire emd foundation loads have been determined. 

V O O O T O P CI.TOI AMeAUOCIATCI 
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Limited support is available for area loads, such as floor 

slabs-on-grade and pavements, due to the high compreBslblility of 

the cohesive soils and related settlement. Areas receiving a few 

feet of new fill placement or heavy floor loadings could result in 

significant settlements, unless supported on piles. Floor alabs-

on-grade should be separated from structviral members supported on 

piles. 

COl̂ 'CLU.SIONS AND RECOM?g:NDATIONS 

1. The site has alluvial subsoils which show a deep formation 

of compressible cohesive materials, containing variable fractions of 

silt and clay, to depths of between approximately Uc and 55 feet. 

The upper 18 feet of soils have an interlayered system of soft 

and loose aateriads, folloved by highly plastic clays. Underlying 

the clay strata there are medium dense sands which become more 

dense and gravelly with increasing depth. 

2. The application of even light building loads vlll cause 

consolidation of the alluvial clays, resulting in significant build

ing settleiaents. Non-uniform consolidation due to the variable sub-

soils could lead to serious differential movements. 

3. The settlement problem can best be solved by driven piles 

founded vithln the underlying medium to dense sand formation. Pile 

types such as pre-cast concrete, concrete filled steel pipe, cast-

in-place Concrete in steel sheila, and steel H-sections can be 

considered for design capacltes of between UQ and 80 tons or more. 

VooovAiD—Clror AND A U O C M T I I 
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Pile lengths will vary substantied-ly, probably between 6o 

and 80 feet, depending on the type of pile and conditions of driv

ing. Specific pile details including uplift capacities and methods 

of driving can be evaluated after details of the structure and 

foundation loads have been finalized. 

Ij. Subgrade excavations beyond shallov depths, including 

drilled pier excavations, vould be faced vith severe problems of 

devatering and unstatli soils. A prolonged duration of site pre

loading vould be required for adequate stabilitation of the deep 

clay subgrade. 

5. The upper compressible soils vill not support heavy 

floor loads or areas vith several feet of fill placement with

out significant settlement. Floor slabs supporting moderate to 

heavj' stistained loads, such as from large equipment, should be 

constructed on piles. More lightly loaded floor slabs on grade 

should anticipate settlement and be provided vith moveable Joints 

at intersections with walls and other structural members support

ed on piles. 

6. This report describes general subsurface conditions 

and preliminary foundation recommendationB that apply only to the 

presently selected area of the foundry building. Other proposed 

adjacent butldlitg areas may reveal different subsoil conditions 

and should be separately investigated. It is essential that we 

be notified if the positdon of the foundry building is altered 

on the site. 

V0OOVAI&—CLTOI AHD AuoCIATtt 
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7. It is recommended that a conference with our organization 

precede final design of all facilities. 

COK.'̂ TRUCTION DETAILS 

Often durlnc the preparation of the detailed drawings and 

design, qucDtions arise concerning our report. Because of special 

tncchrinical or structural detaila, aometimes it is necessary to de

viate froir, our recommendations. These problems can usually be 

reconciled easily' by a brief conference between ua and the de-

nignlng architects and engineers. 

In any foundation investigation it is necessary to assume 

that the subsoil conditions will not change very much between ex

ploratory boles. The holes are spaced as closely as it is economi-

•3ally feasible In order to decrease the possibility of anomalleB. 

For this reason, it is frequently advisable that the soil engineer 

inspect the exposed foticdation excavations, especially if any un

foreseen conditons are uncovered. We suggest that our firm be 

notified if any unexpected or suspicious appearing soils are en

countered diiring construction. 

V o O O V A k O — C L T V I AMD Al»OCIA1I> 
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BORING LOG 

LEGEND AND NOMENCLATURE 

Items shown on boring logs refer to the following: 

1. Depth - Depth below reference elevations, usually ground surface unless 
otherwise shown. 

2 . Sample: Types are designated by letter: 

D - Disturbed samples, obtained from auger cuttings or wash 
water for classification purposes only. 

S - Split-Spoon sample, obtained by driving 2-1nch split-spoon 
to determine penetration resistance and allow classification. 

C - California liner-sampler obtained by penetration of thick, 
solid-wall sampler containing 2-1nch liner-tubes, generally 
partially disturbed but suitable for laboratory testing 
of routine character. 

U - Undisturbed sample obtained by penetration of minimum 3 
inch diameter, thin-wall tube using an open or, where 
Indicated, fixed-piston sampling head, sample suitable 
for laboratory testing of any type necessary. 

Rec - Recovery length is expressed as a percentage of the sampler 
length of soil penetration, or the measured length. 

Resist - Resistance is designated as follows: 

P - Sample pushed in one continuous movement by hydraulic rig 
action, maximum hydraulic pressure shown where pertinent. 
Numbers indicate blows of a 140 pound hatiiTier falling freely 
30 Inches and recorded per 6 inches of sampler penetration. 
The Standard Penetration Resistance is the number of blows 
for the last l2-1nch penetrations, of the split-spoon sampler. 

3- Description - Description of material according to the Unified Soil 
Classification system: word description gives soil constituents, con
sistency or relative density, and other appropriate classification charac
teristics. Unified Classification symbol shown on "Stratification log" 
column, or geologic names where appropriate. 

^' Special Notes and Field Obseryations - Pertinent observations made by 
Inspector during drilling including type of boring, free water level, 
water seepage, fluid loss, hole termination depth, etc. 

Figure A-2 
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18-20" Ploved Wheat soil 
black, Bilty to highly plastic 

Stiff, brovn, slightly sandy, 
slightly silty CLAY 

Grading to 

i-

CL 
I 

CH 1 

Frets ObJ«iv*lion» 

Hole advanced v/ 1*" 
diameter C.F.A. 

l^j 3 
12''] 1 2 " 

16" 
18" 

H 
15-

/ 

20 

1 
i 

10" 
12"' 

10" 
12" 

C0N+RAr;7 ITIiHtS 

Soil Rocli 

lUUD' _ . -

Soft, brovn, saturated, slightly 
sandy clayey SILT 

Loose, browTQ, satiorated, slightly 
silty, uniform, fine SAND 

Stiff, bluish-gray, highly 
plastic CLAY 

ML 
r 

SM 

SM 
I 

SP 

CH 

I 
1 

Water e n t e r s 6 7 . 0 ' 

2i< h r . Water Leve l 
= 7 . 0 ' 

Si 

Perched Water 

- - L a c u s t r i n e 

Intpvcloi . 

0»U 

W. P r o s s e r 

J u l y 2 9 . 1969 n o . NO.. 
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'^^-leu. CHEMICO METALS CORPORATION 

JORING HO. 

D i i t t e i . 

Location. 

J . Hamberg 

S h « i _ . 2 Of i 

J O O _ _ _ _ S g ^ 9 r - 3 ? 

hig W ,. 

See p l a n 

evaliO" Oalurn,.. -RSt- _Soil*c»_ Same _ wjtw Same-

D«.pin 

30-

S A M P L E 

f y K Rec 

c I .Lo; 
12 ' 

R e S ' S l 
Detciiption 

DO 

35^ 

l4 i 

Firm, blulBh-gray, slightly 
silty CLAY 

; i 

1.0' 

10" 
12" 3 

/ i I I* t DO 

1̂5 

' C O N T R A C T lTE i« 

JO'I Rock 

, 100.o; 
injpecioi. W. P r o s s e r 

• J O O « » f ' 0 - C I >• DE • A H O C 

• f I 

Date. July 29, JI969 FIG. N O — L 
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p ; CHEMICO METALS CORPORATION 

Di i l le i . 

JORING NO 

J . Hamberg 

She«t. 

JOt)_ 

hig 

- J o«. 
-S-69-12-
VC-CME, 

e'. 3^011 D»ijm MSL Suitace. 

See p l a n 

-Ssffie. . . Watc: _Same-

Oepin 
S A M P L E 

TyPf I >(ec T f i e J i s I 

- 7 

55 H 

T?" 

SE 

"7 16" 

• ) - ^ . 

Oesciiption Stiaiiticalion 
L o ; 

Medium dense, gray, clean, uniform 
medium SAND 

13 

-1 12 
SS 

^5'| 18" 11 

1 Medium dense, gray, clean,, 
unifonn, medlun SAND v / sone 

j cotirse SAND v/ individual gravel 
j layers 
I 

I U_j 

/— 

I 

SE 

/ 

,—, 

10 
15 
20 Dense SAND 

CH 

SP 

SP 

SP 

Special Notes 
Field Obscivalions 

-Alluvium 

Stop auger 

Start vash boring v/ 
drilling mud 

Re-start w/ auger unable 
to seal off gravel 
zones 

C O I ^ R A C T ITEMS 

J O D » « > ' D . C | - > D { • ASSOC 

InipetlOi. 

Date. 

V. P r o a s e r 

J u l y 2 9 , 1969 FIG. N O . . 
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' ' ' O i e c l . 
CHI><1C0 METALS CORPORATION 

^JORING HO 

O i l l e i . J . HaTiberg ft.«____„Ha-CME, 

• v ^ t ' O f t DtiXijtn 

Localion. 

MSL 

See p l an 

_Soilac«_ Same ,Watei _aame-

Oectn 
s A w p L e 

lypi- ] Rec f R r i i i l 

80-

5 _ 

' - I 

I 

.J 1 

Descnp l ion S t i a t i t i c j i i o n 
Log 

DO; dense SAND w/ gravel layers SP 

: O N T R A : T ITCMS 
i)M Rot>, 
QiLJ5' 
i ' O D . A B D - C . Y O t * A I S O C 

Special Notes 
Field Obseivalions 

Bottom Of Hole = lOO.O' 

inspectoi U . P > - n R s e r -

J u l y 2 9 . 1969 FIG. NO. . 
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CHEMICO METALS CORPORATION 

[BORING NO 

O i i l l w . •T. Harabpre 

* ^ ' _. 1. o« ._3—• 
^ot S-C9-12_ 

«'« — __ WC-CME 

i i fval ion f iatum 

Loca t ion^ 

_ - t ! - S i - .Su i (»c»_ 

_ P^^ p l a n 

k2Qt W a t w . 

U23± e 2U h r s . 
U?^* fi d r i l l i n g 

O p i h 
S A M P u E 

T 
Tt(>t Rec R e s i i l 

5H 

10" 
1 2 ^ 

Blows 
—ZTl 

12" 

• i 

- J 

)5- ' 

20-

• - 1 

CONTRA:T iTi"as 
, i ) i l Roct. 

r ^ .O ' : _ 
• O O D w A « D - C v Y O E » ASSOC 

F I 

D a i c i l p t i o n 
Sliiii'ic»t.oo 

Lo( 

20' 
Plowed wheat field, black 

highly plastic CLAY 

Stiff, brown, slightly, sandy 
Bilty CLAY 

Soft, broim, slightly sandy, clayey 
SILT moist to wet 

DO; saturated 

Very loose, saturated, ailty, 
fine SAJ^ w/ thin bluish-gray 
layers 

Firm, bluish-gray, highly plastic 
CLAY 

CH 

S p * c i l l NM«s 
Fie'.d O b t w a t i O n t 

Hole advanced w/ h" 
diameter C.F.A. 

CL +—Alluvium 

ML 

SM 
I 

ML 

SM 

CH 

2k Hr. Water Level 
» 7.0' 

—Lacustrine 

to.t»rtft. W. P r o s s e r 

r ^ . J u l y ? n , IQf^Q f IG . N O . e_ 

d\ 

. J 



CHEMICO METALS CORPORATION 

IQRING HO 

D n H e i . J . Hamberg 
joo £ = £ 9 - - . \ 2 

Rig ______WC-Of f i— 

r ovat iO" D j l u m . 

— 

L o c a t i o n . 

MSL 

„5e.e p l a j i . 

_Si)i l»ca_ Same _ « f a i e < game 

T,(>. 
S A lv< p L E-: 

Rec 

3" Dls 

S. T . 

2h" 
2 ^ 

30 

R e s ' i l 
Oesc i ip t ion S t i a l i l i ca t i on 

Lt>e 

Stiff, bluish-gray, highly 
plastic CLAY 

1 

i 5 j 

c I l o ; ; 
12' -7" J i 

k j F i n n , b l u i s h - g r a y , h i g h l y 
p l a s t i c CLAY 

lo 

I 1 

; >5-

C I 1 0 " 

i y^ 12" 

1 - , 

14 
^ O N T R A C T i T t « S 

Soil Rock 

1 ^ 0 ' 

DO; v / s i l t y zones 

J « » t O - C l » 0 £ t A U O C i S C C 

Inspector W. PrQ; ;Rer 

J u l y 3 0 , 1969 

CH 

CH 

CH 

SP 

spec ia l Notes 
F i e l d Obseiva i ions 

• — L a c u s t r i n e 

i Probe v / a u g e r s 

-I 

J 

^ Unable to probe v/augers 
—-Alluvium 

Date. FIG. NO.. 

n 
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:HE} '5IC0 MEA)-ETALS CORPORATION 

J O R I N G NO 

evation Oiium 

Di i i l e i 

L o c a t i o n . 

MSL 

J . Harcberg 
See p l a n 

Sfteel 3 ot 3_ 

MA, S^^SrOZ-

hig VCzCMK 

.Soilace. 

Oepin 

55 

S A M p l_ £ 

T>p< ( l-:ec 

SS 

1 ^ 

-1 

60 -i 

65 5 

fO-

7i 
. 1 2 ' JE. 

R e s i S I 
Oeicnpdon 

10 
12 

Blows 
- i : ^ 

2U 

2h 

25 

31 

33 

12 

55 

Medium dense, clean, 
uniform, medium SAND 

Dense SAND 

CONTRACT ITEMS 

;-^- J ^ 
O O 0 » « « 3 - C L • 0 £ 4 A S S O C SSOC 

F I 

tnspectoi. W. P r o s s e r 

Santp - . *ate<. SatTKi-

Date J^ly 30^1969 

Slialitication 
Log 

SP 

special Notes 
Field Ocseivationi 

i Alluvium 

Hole advanced by contin
uously driving 2" dia. 
cone w/ a ll40# hammer 
falling 30", noting 
blows/ft. 

Bottom of Hole = 75.0' 

FIG. NO. 
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. CHEMICO METALS CORPORATION 

BORING NO 

rviilB. .T • H n m b p r g . 

i.«;atioo___ __5ffe_Elau — 

Sh«..A ofi i 

. : iofc._ P-69-12-

R.i WC-:CME-

: levat 'On [ a lurr . MSL. .Su i f»c«_ k3Q'- - * i t » . 

1»23± S 2h h r s . 
_k22iJ.JxiJlling, 

HVpin 
S A M P L E 

T> j» I Ret I Resist 

t -

10" 
12" 

Blows 

16" 
1 ^ 

I • f-

sr 16" 
1 ^ 

15-

/ 

1,/ 
20-

I 

l£. 
18" 

— 1 

' /. ! 3 " Dl 

1 
1 

s. T. 

a . 

21" 
2 l " 

:OKTRA;T ITKMS 
Soil Rocl i 

1 0 0 . 0 ' -
• O G D o A i ^ D - C 1. " D E • ASSOC 

f I 

Oa»ctip1ii>n 
Stiatilicstion 

Log 
S p ^ l a l N o u s 

Fie lB Obs«iv»t ion« 

20" Plowed wheat topsoil 

Stiff, brown, slightly, sandy, 
silty, CLAY 

Very loose, to loo3e, brovn, 
I silty, fine saturated 
i SAND 

Stiff, brown, highly plastic, 
slightly sandy, CLAY 

Very loose, silty, fine, saturated, 
SAND 

Firm, bluish-gray, highly plastic 
CLAY 

DO; w/ thin sand 8e silt rones 

CL 

Hole advanced v / U" 
d i a m e t e r C.F .A. 

—Alluvium 

ML I 2U Hr. Water Level 
) " 7.0' 

Water enters « 7.0' 

SM 

CH 

SM 

CH 

CH 
I 

SM 

ln*p*cta>. 

Date 

W. Prosser 

July 31, 1969 PIG. NO.. 

S 

i 
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'f o i e c i CHEMICO METALS CORPORATION 

[ IQRING NO 

O i i l i e i . J . Ha:t.berR 

Sn*«l_.2 o t j l 
jot 3.T£a^:2Z-. 

-CME 
H i g . . wc : 

_5sfi_El^n_ 

'evalion 03;jn^__._ MSL_ .Su i lace . Same_ _ W a t t M _ . .Sflm£_-

i ^ p m Tyo< 
S A M P L E 

- I 
i 

c I l o ; ^ 

y I 

H(S<St 

35L 

u'o. 

-^ SS. 

^> V-
16" 
i F ^ 

10 
: 5 

• r' 

Oesc i ip t ion 

Loose, blulsh-gray, clayey 
sandy SILT 

MedlLun dense, gray, clean, 
uniform, medium SAND 

S t i a l i t i i a l i o n 
Log 

Specia l Notes 
F i e l d OKseiva l ions 

CH 

SM 

SM 

ML 

SP 

' 1 . ONTRACT ITEMS 

Soil Hock W. P>-csser 

J O D » A P D C I . Y D E 4 ASSOC iSOC 

I 

lospecic 

o„, J u l y 3 1 . 1969 F I G . N O l O . 
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CHE5AIC0 METALS CORPORATION 

D i i l t e i . 

HORtNG NO 

eva l 'on Oaium^ 

L o c a t i o n , 

MSL 

J . H3--r.berg 
See p l a n 

Sheet 3 ol_Jt 

jot) S - f i 9 - . l ? . 

ft., .__VC:rCi:IE 

_S4j((ace_ Same •Sfune-

Orpth 
S A M P L |r 

55 

-71 
/ 

/ 

i 
' 6 0 -

-i 
65 

1 

TO' 

; ONTRAC T ITKMS 

c^'.'o' 
Rocti 

fi 
10 

15 

BlOVB 

F t . 

30 

1*2 

ho 

UO 

JiX 

M O 

,30, 

-ii0-

-LO-

- i i 

Oasc i ip l ion S t i a t i dca i i on 
Log 

DO; medium dense, clean, xiniform 
fienfine SAND 

Dense SAND 

SP 

SP 

spec ia l Notes 
F ie ld Otrseivat ions 

Stop auger 

Hole advanced by continuous-, 
ly driving 2" diameter 
cone v / a Ihof/ heumner 
falling 30", noting 
blova/per foot 

f C ' O D » » ' > D - C l . » D E 6 A SSOC 

f I 

I n s p e c l o i . 

Date 

W. P r o s s e r 

J u l y 3 1 . 1969 FIG. NO. . - J X 
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CHEfiICO I-tETALS CORPORATION 

JORING MO 

Oi 11le<. J • H?i.mbf.i-E 

Sheet 

j o c 

h 
S-69-12 

L o c a t i o n . .S j tE -p lAn . 

fval'On D.iIoiTi 

jOepth 

U -
80 

s 
Type 

A. M P 

L ^̂ ^ 

1 

1 

- ^ 1 

~ 1 ' 

.' 

65"; 
- 1 

1 '• 

~^b j 
1 j 

j 1 

1-

1 ^ 5 -

•:V 

" • » 

~ 

1 —' 

I 

1 
1 

1 

-
L 

~ 

E 

Rts is i 

1 ^ 

66 

60 

- ^ L - i 

70 

105 

52 

59 

59 

65 

70 

65 

80 

60 

60 

78 

R7 

loo 

O'^ 

" 7 f 

65 

§7 

I 89 

M.'^T. S.iit«:» S n 

Oesciiption 

me 

Stialiticalion 
Log 

Dense , g r a y , c l e a n , f i n e t o 

c o a r s e SAND w/ g r a v e l 

Gravel zone 

DO, dense SAJrD, w/ some g r a v e l , 
l e s s t han 1" i n s i z e 

• 

SP 

GP 

-

* a l « S*J5W 

1 Special l^otes 
1 Field Obsetvations 

Bottom of Hole • 1 0 0 . 0 ' 

— 

--

1 
-

-4 

t ONTRAI T iTI iMS 

Soil Roch 

I lOQ.O' — - -
O O D * » ' > D - C I. V C E » * S S O C 

W. P r o s e r 
tnspectoi 

July 3 1 . 1969 FIG. NO 12_ 
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RF^CEiVED 

E.P.A. - D.LP.C. 
STATE OF ILLINOIS 

t X H / e i - p - ^ 

CHEMETCO 

Chemetco 1s a major producer of high purity copper and certain other non-
ferrous netals and alloys derived for the most part from recyclable materials 
(scraps and residues). 

The company originated June 9, 1969, as an Illinois corporation, Chemlco 
Metiils Corporation, and was merged Into a DeTaware corporation of the same name 
March 23, 1970. Modern administrative and manufacturing facilities located near 
the small town of Hartford, Illinois, In the northern segment of the St. Louis 
(Mo,-111.) metropolitan area were under construction for two years. 

Utilizing a unique and proprietary pyrometallurgical and electrolytic pro
cess, the company began production of copper In cathode form In ^'arch, 1972, and 
the next year changed Its name to Chemetco. It now employs approximately 200 
persons. 

While Chemetco has capabilities for producing copper cathodes from copper 
oxide ores or precipitates. Its major function Is the recycling, or secondary 
processing, of copper-bearing scrap and manufacturing residues. The operation 
entails purchasing raw materials from throughout the United States and Canada 
and sales of finished products in those two countries and Europe. 

Purchases from a wide variety of sources and sales to merchants, brokers, 
and consumers are based on Commodities Exchange (Comex) price quotations. Che-
Tietco's "CHE" copper cathode Is registered on both Comex (New York) and the 
London Metal Exchange (C.M.E.). 

Virtually e \ e r y Chemetco operation, from trading transactions to safety per-
forrance and Inventories, is computer-programmed and monitored for optimal effi
ciency. 

Copper-bearing raw materials arrive at the 41-acre Chemetco site by truck, 
rail, and barge from hundreds of sources and locations. Much of it has originated 
1n electrical or electronic equipment or cable, but a certain percentage 1s com
posed of such Items as skimmings, slags, turnings, grindings, and other residues 
frori foutidries and factories, auto parts and building components. 

Each lot is weighed, then held separately on concrete pavement until a care
ful analysis of samplings has been completed and settlements based on the results 
are made with the seller. Copper and other metallic contents are de te rm ined pre
cisely by chemical, spectrographic and other means in the analytical laboratory. 

Chemetco's three 70-ton gas-fired furnaces and electrolytic cell facilities 
have a cipacity of 40,000 tons of copper cathodes per year. The furnaces are 
among thi; most capable in the industry as to the variety of raw materials handled, 
and at the same time are believed to be the most fuel-efficient. 

A p"-emix consisting of the copper-bearing raw material and other Ingredients 
is smelted in one of the furnaces in the first step of the process, producing 
black copper (containing small amounts of lead, tin and zinc). The black copper 

SCREENED BF 
73 



• . - ^ -̂  

74 



^^(4ieJ'«T -^ 

2 -

is further refined in the same type furnace utilizing blown oxygen, producing 
99 per cent copper along with z1nc oxide and a refining slag that 1s rich 1n 
lead and tin and contains some nickel. 

The zinc oxide is extracted from furnace flue gases by a highly efficient 
pollution-control scrubber system which simultaneously cleans the gases. (The 
Chemetco plant is in compliance with all the standards of the Illinois Environ
mental Protection Agency.) 

The slag Itself Is then refined in one of the furnaces producing black 
copoer that is fed back to the second-stage furnace plus lead and tin extracted 
as ;i wrought solder alloy. 

Copper emerging from the black copper refining step at Chemetco already is 
99 per cent pure; it is transferred to the anode furnace, from which it is cast 
1n ."lol ds. 

The resulting 740-pound anodes are transferred mechanically to the electro
lytic refining department. Immersed in the chemical bath of the electrolytic 
cells, they sacrifice their copper content to the gradually growing cathodes 
which become the highly purified primary product of Chemetco. 

As the copper ions migrate from anode to cathode during the electrolytic 
process, the impurities settle to the bottom of the cell tanks. The material 
is retrieved, filtered, packed and shipped to refiners of those metals. 

In a patented, proprietary process unlike any other operating presently In 
the United States, 99 per cent pure copper anodes are transformed Into 99.98 
per cent pure cathodes in Chemetco's expansive electrolytic cell room. 

Process water for the electrolyte is filtered and purified In the company's 
own system. High-voltage alternating current from utility power lines is con
verted by solid-state rectifiers to the high-density reverse direct current 
necessary for cell operation. 

The combined Chemetco copper smelting and electrolytic refining systems re
sulted -̂ rom 15 years of intensive research and development. The over-all process 
has the flexibility needed to treat economically the broadest range of copper-
bearing materials and efficiencies of both fuel consumption and output selecti
vity enabling it to operate with minimum loss of copper and to attain maximum 
recovery of other useful products. 

Very little "waste" accrues from the Chemetco recycling operation. Even 
Vi-^ slag, transported in molten form to storage areas. Is later graded and screened, 

"^ ̂ ''t-becoming a useful material for thermal insulation, sandblasting aggregate, road-
"̂  ^ bed fill and other applications. 

The slag thus becomes a Chemetco end product along with high-purity copper 
cathodes, solder alloy, zinc oxide, copper and nickel sulphates. In addition, 
so-ne copper anodes and alloys are sold. 
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Chemetco's central geographic location, just 20 minutes from downtown St. 
Louis or Lambert St. Louis International Airport, is unexcelled for convenient 
transportation. 

Even more Importantly, access to shipping facilities is outstanding. The 
niinoi;; Terminal Railroad traverses the site and connects with 18 trunkline 
railroads serving the area. Year-round shipping via the Inland waterways with 
access to foreign ports by way of Rreat Lakes or Gulf Is available through two 
Mis.s1ss-ppi River ports within five miles of the plant. Finally, Chemetco is 
located near four interstate highways and St. Louis' 300 common carriers. 
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Chj.in of Rocks Indus t r i a l P a r k 
Madison County 
Illi.Tois 

Gentlernen: 

The inves t iga t ions made of the proposed 2, 5 0 0 - a c r e Chain of Rocks 
Indus t r ia l P a r k , indicate that the s i te is phys ica l ly capab le of i n d u s t r i a l 
de\ 'e lopment . The r e a s o n s for this conclus ion a r e s u m m a r i z e d as follows: 

1. Excel lent highway, ra i l and r i v e r t r a n s p o r t a t i o n fac i l i t i es 
a r e i m m e d i a t e l y ava i l ab le . Air s e r v i c e is convenien t . 

2. Public wa te r supply, na tu ra l gas for hea t ing , e l e c t r i c a l 
power and telephone s e r v i c e a r e all ava i lab le and can 
be expanded as needed to adequate ly supply the a r e a . 

3. The s i te is sa t i s f ac to r i l y p ro t ec t ed aga ins t flooding of the 
M i s s i s s i p p i River by the Corps of Eng inee r l e v e e s y s t e m . 

4. Mo s e r i o u s p r o b l e m ex is t s r e g a r d i n g flooding f rom i n t e r i o r 
s t o r m d ra inage . 

5. Adequate foundation b e a r i n g capac i t i e s ex i s t for c o n s t r u c t i n g 
sp r ead footing for n o r m a l loads or for d r iv ing fr ic t ion p i les 
into under lying dense sands for concen t r a t ed h e a v y loads . 

6. The ground water supply is exce l l en t with the poss ib i l i t y 
of developing 2 ,000 -ga l l on p e r minute r e l a t i v e l y shal low 
wells into the a l luv ium aqui fer . Water might a l so be 
obtained d i rec t ly f rom the M i s s i s s i p p i R i v e r . 

The d i sposa l of e i ther s o n i t a r y or indus t r i a l w a s t e s would 
not p r e s e n t any unusual p r o b l e m s . 



Chain of Rocks Industrial Park 
Madison County, Illinois 

Page 2 
June 12, 1964 

In our judgment, the site has an excellent potential for industrial 

development. 

Respectfully submitted, 

HORNER & SHIFRIN 
Consulting Engineers 

/ • • ' ' '-••'' 

j - j^g î g y Erwin R. Breihan 
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HORNER & SHIFRIN 
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St. Louis , M i s s o u r i 

JUNE 1964 
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PROPOSED DEVELOPMENT O F 

CHAIN OF ROCKS INDUSTRIAL PARK 

HORNER b. SHIFRIN 
Consult ing Eng inee r s 

INTRODUCTION 

The purpose cf th i s p r e l i m i n a r y r e p o r t is to inves t iga te c e r t a i n 
per t inent physical f ea tu re s of the Chain of Rocks Indus t r i a l P a r k s i te to 
de te rmine its sui tabil i ty for deve lopment . T h e s e inves t iga t ions include 
cons ide ra t ions uf p ro tec t ion aga ins t flooding by the M i s s i s s i p p i R i v e r ; 
p ro tec t ion against flooding by s t o r m wate r runoff of t r i b u t a r y a r e a s ; 
building foundation condi t ions; ground w a t e r avai labi l i ty for i n d u s t r i a l 
usage; and v.aste u a t e r d i sposa l . 

GEOGRAPHY 

The site of the p roposed Chain of Rocks Indus t r i a l P a r k , shown 
on Exhibit 1, conta ins some 2, 500 a c r e s and is i m m e d i a t e l y no r thwes t 
of Mitchel l , I l l inois . It is bounded on the south by I n t e r s t a t e Highway 
1-270, v.hich is p re sen t ly under cons t ruc t ion ; on the wes t by U. S. High
way 67 and the Chain of Rocks Canal; on the e a s t by the Gulf, Mobile and 
Onio, and the New York Cen t r a l R a i l r o a d s ; and on the no r th by the Cahokia 
Dra inage Canal. The Il l inois T e r m i n a l R a i l r o a d c r o s s e s the p r o p e r t y 
running north and south. 

The a r e a is typ ica l r i v e r bot tom land with l i t t le o r no re l ie f . The 
ent i re Chain of Rocks Indus t r i a l P a r k is within the Chouteau, Nameok i 
arid Venice Dra inage and Levee D i s t r i c t . Cons ide rab l e r e v i s i o n s of the 
drainage sys t em for that D i s t r i c t w e r e a c c o m p l i s h e d by the U. S. A r m y 
Corps of E n g i n e e r s in connect ion with the c o n s t r u c t i o n of the Chain of 
Rocks Canal . Most of the i ndus t r i a l pa rk si te is now t r i b u t a r y to the 
Stanley Ditch which flows from nor th to south, app rox ima te ly th rough 
the cen te r of the p r o p e r t y . A por t ion of the e a s t e r n a r e a d r a i n s to Long 
Lake. Both the Stanley Ditch and Long Lake d r a i n a g e s y s t e m s and low-
lying lands immedia t e ly adjacent to these s e r v e as ponding a r e a s dur ing 
runoff p e r i o d s . The a r e a is d ra ined by grav i ty through a 48- inch d i s c h a r g e 
line to the Chain of Rocks Canal at the no r thwes t c o r n e r of the U- S. Army 
CIranite City Depot. During pe r iods when the M i s s i s s i p p i R i v e r is above 



Stage; 18 on the St. Louis Marke t S t ree t gage, the grav i ty out le t to the 
Chain of Rocks Canal is closed and all ponded w a t e r is evacuated by 
pumping over the eas t levee of the Chain of Rocks Canal at the Chouteau, 
Nameoki and Venice Drainage and Levee D i s t r i c t pumping s ta t ion , loca ted 
about one mile south of U .S . Highway 66. 

The r a i l r o a d s and the major high'ways provide exce l l en t su r f ace 
t r anspor t a t ion to the s i te and the n e a r n e s s of the Chain of Rocks Canal 
pe rmi t s r eady a c c e s s to r i v e r ba rge t raff ic . E i the r the B i -S t a t e P o r t 
or the. T r i - C i t y Por t , which a r e about 5 mi l e s southwest , could s e r v e as 
a t e rmina l for ba rge traffic; o r , if a need developed, the channel could be 
widened for a port nea r the c a n a l ' s n o r t h e r n o r upper end, which is a d 
jacent to the s i t e . With the comple t ion of I n t e r s t a t e Highway 1-270, the 
Lan ibe r t -S t . Louis Municipal A i r p o r t wil l be convenient to the Chain of 
Rocks Indus t r i a l P a r k . 

All of the land proposed for deve lopment is p r e s e n t l y u&ed for 
ag r i cu l t u r a l p u r p o s e s . The re is some r e s iden t i a l deve lopment outs ide 
and .southeast, eas t and southwest of the sugges ted b o u n d a r i e s . 

Publ ic wa te r supply mains of the Mitchel l Publ ic Wate r D i s t r i c t 
a re along the sou thern and the e a s t e r n edges of the a r e a and could be 
fortified, if n e c e s s a r y , and extended to s e r v e the deve lopment . The 
Mitchell Publ ic Water D i s t r i c t p u r c h a s e s wa te r f rom the E a s t St. Louis 
and In t e ru rban Water Company and a r e r e s p o n s i b l e for the d i s t r ibu t ion 
of v/ater in the d i s t r i c t . 

Th ree gas t r a n s m i s s i o n pipe l ines of the M i s s i s s i p p i R i v e r Fue l 
Co ipo ra t ion c r o s s the p roposed i ndus t r i a l deve lopment . It is r e a s o n a b l e 
to Jissume that if an indus t ry with an app rec i ab l e need for gas hea t in the i r 
manufactur ing p r o c e s s e s is e s t ab l i shed h e r e , the n e c e s s a r y gas to p r o p e r l y 
se rve th'e need would be made ava i lab le . 

Sufficient e l e c t r i c a l power is ava i lab le to s e r v e n e c e s s a r y r e q u i r e 
men t s . Telephone s e r v i c e can be made avai lable when a need for such 
s e r v i c e deve lops . 

MISSISSIPPI RIVER FLOOD PROTECTION 

The en t i r e a r e a is s a t i s f a c t o r i l y p ro t ec t ed aga in s t flooding f rom 
th«: Mis s i s s ipp i River by an ex tens ive ne twork of l e v e e s , c o n s t r u c t e d by 
the U.S . A r m y Corps of E n g i n e e r s . These l evees a r e des igned to contain 
a d i s c h a r g e in the M i s s i s s i p p i River of 1, 300, 000 cubic feet pe r second, 
which is the estinaated flow that o c c u r r e d on June 28, 1844, and is the 
highest flow of r e c o r d . This flood r e su l t ed in a r i v e r s t age of 4 1 . 39 feet 
on the St. Louis Marke t S t r e e t gage. Because of the con ta inment of the 
r i v e r s , both by exis t ing and p r e s e n t l y p ropos ed l e v e e s , the des ign of the 

- 8 7 -



EXHIBIT 2 

88 



levee s y s t e m in the St. Louis a r e a with the above ment ioned r e c o r d quanti ty 
of flow is p red ica ted on a flood peak of Stage 52, r e f e r e n c e d to the M a r k e t 
S t ree t gage. This offers p ro tec t ion aga ins t a flood tha t is expected to occur 
with a frequency of about 200 y e a r s . The levee s y s t e m s p ro t ec t i ng both the 
east and the west s ides of the M i s s i s s i p p i in the St. Louis Met ropo l i t an A r e a 
a re based on the complete conta inment of this flood peak, 

INTERIOR DRAINAGE FLOOD PROTECTION 

a. Dra inage Di s t r i c t . As shown on Exhibit 2, the Chain of Rocks 
Indus t r ia l P a r k is en t i re ly within the Chouteau, Nameoki and Venice D r a i n 
age and Levee D i s t r i c t . This D i s t r i c t was o rgan ized in 1888 for p ro tec t ion 
against flooding both by the M i s s i s s i p p i River and by s t o r m w a t e r runoff 
within the a r e a itself. When the Chain of Rocks Canal was c o n s t r u c t e d in 
the 1950's , a levee was cons t ruc ted by the U. S. A r m y C o r p s of E n g i n e e r s 
to contain the Canal and to fur ther p ro t ec t the land a r e a s aga in s t flooding 
by the Mis s i s s ipp i R i v e r . This levee was cons t ruc t ed to h ighe r s t a n d a r d s 
and provides a g r e a t e r degree of p ro tec t ion than the o r ig ina l levee s y s t e m 
offered. 

P r i o r to this canal levee cons t ruc t ion , the Chouteau, Nameok i and 
Venice Dra inage and Levee D i s t r i c t had a 74 cubic foot p e r second pumping 
stat ion in its nor thwes t a r e a to evacuate local t r apped s t o r m d r a i n a g e that 
accumula ted when the M i s s i s s i p p i River s tage was too high to p e r m i t gravi ty 
d i s cha rge . The pumping s ta t ion was abandoned and a r e p l a c e m e n t ins ta l l ed 
in the southwest a r e a of the D i s t r i c t as p a r t of the cana l cons t ruc t i on . This 
r ep l acemen t s ta t ion has a capaci ty of 75 cubic feet p e r second with a m i n i 
mum forebay e levat ion of 405. 

The Chouteau, Nameoki and Venice Dra inage and Levee D i s t r i c t 
boundar ies a r e roughly, the Chain of Rocks Canal on the wes t , the Cahokia 
Divers ion Channel on the nor th , and The E a s t Side Levee and S a n i t a r y D i s 
t r i c t on the eas t and south. The D i s t r i c t main ta ins a s y s t e m of d i t ches for 
in te r ior d ra inage and o p e r a t e s the pumping s ta t ion p r e v i o u s l y men t ioned . 
The gravity d ra inage outlet to the Chain of Rocks Canal is at the e x t r e m e 
scu thern end of the D i s t r i c t a t the U. S. A r m y Gran i t e City Depot . 

An i n t e r i o r c r o s s levee s e p a r a t e s the Chouteau, N a m e o k i and Ven
ice Dra inage and Levee D i s t r i c t into two p a r t s . The t r i b u t a r y a r e a no r th 
of this c r o s s levee contains 4, 718 a c r e s f rom the Chouteau, Nameok i and 
Venice Drainage and Levee D i s t r i c t , and 1,228 a c r e s of bo t tom land that 
l ies within the boundar ies of The E a s t Side Levee and San i t a ry D i s t r i c t , 
for a total of 5, 946 a c r e s . Addit ional bot tom land d r a i n a g e f rom the eas t ' 
is prevented f rom d i scha rg ing into this s y s t e m by the Gulf, Mobile and 
Ohio Rai l road embankment which s e r v e s as an i n t e r i o r l evee . The s t o r m 
runoff from this nor th a r e a is d i s c h a r g e d through the c r o s s levee by a 
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4 i - i n c h gravity cu lver t with a backwa te r gate to the s o u t h e r n por t ion of 
the d i s t r i c t or is pumped over the eas t levee of the Chain of Rocks Canal 
by the 75 cubic foot per second pumping s ta t ion ment ioned above. 

The 42-inch grav i ty c u l v e r t through the c r o s s l evee d i s c h a r g e s 
into a dra inage ditch running p a r a l l e l and e a s t of the c a n a l l e v e e . T h i s 
ditch also co l lec t s the s t o r m runoff from an addi t ional 404 a c r e s of the 
Chouteau, Nameoki and Venice Dra inage and Levee D i s t r i c t , 891 of The 
Ea.st Side Levee and Sani tary D i s t r i c t , and 130 a c r e s of the Gran i t e City 
Harbor Area . This to ta ls 1,425 addi t ional a c r e s of t r i b u t a r y a r e a , a l l 
of which is d i scha rged by gravi ty through the levee of the Chain of Rocks 
Canal through a 48- inch pipe with a s luice gate at the no r thwes t c o r n e r 
of the Grani te City Army Depot. When the M i s s i s s i p p i R i v e r is above 
Stage 18 on the St. Louis Marke t S t r ee t gage, the 48 - inch outlet gate is 
closed and the re is no fur ther g rav i ty d i s c h a r g e to the r i v e r unti l the 
stage l o w e r s . Again addi t ional bot tom land d ra inage f rom the e a s t is 
prevented from d ischarg ing into the s y s t e m by i n t e r i o r l e v e e s . 

The Chouteau, Nameoki and Venice Dra inage and Levee D i s t r i c t 
pumping stat ion does not pump s t o r m dra inage or ig ina t ing f rom the 1, 425 
a c r e s south of this c r o s s l evee . Only the ponded s t o r age in the a r e a no r th 
of the c r o s s levee from the 5, 946 a c r e s is evacuated by the pumping s t a 
tion. This exist ing s ta t ion i s usua l ly u sed during p e r i o d s when t h e r e i s 
no sa t i s fac to ry gravi ty d r a inage outlet to the Chain of R o c k s Canal . It 
is r ecommended , however , that the pumping s ta t ion be o p e r a t e d w h e n e v e r 
any significant advantage can be gained the reby , even dur ing t i m e s of 
gravi ty d i scha rge th rough the c r o s s l e v e e . The 75 cubic feet pe r second 
capaci ty of the pumping s ta t ion would a s s i s t m a t e r i a l l y in evacuat ing any 
s t o r m dra inage which is co l l ec ted in the d ra inage s y s t e m and i s r e s t r i c t e d 
by the capaci ty of the 42- inch out le t at the c r o s s l evee , 

b. Effect of 5 0 - Y e a r S t o r m . The a r e a under c o n s i d e r a t i o n for 
development as the Chain of Rocks Indus t r i a l P a r k was s tudied topograph-
ic:ally to de t e rmine what effect a c r i t i c a l s t o r m , say one o c c u r r i n g on the 
average of once in 50 y e a r s , would have on the p r e s e n t d ra inage fac i l i t i es 
of the a r ea . Data for th is s t o r m w e r e taken f rom a r e p o r t t i t led " In t e r io r 
Flood Control Improvemen t s , E a s t St. Louis and Vic in i ty" of the U . S . Army 
Corps of E n g i n e e r s , St. Louis D i s t r i c t , dated November 1962. The r a in 
fall data were based on d u r a t i o n - d e p t h and d u r a t i o n - i n t e n s i t y c u r v e s on 
file in the St. Louis D i s t r i c t Office. T h e s e c u r v e s w e r e developed by the 
Corps from r e c o r d s of the U . S . Wea the r Bureau Stat ion, St. Louis , M i s s o u r i . 

The Corps s tudies w e r e c o n c e r n e d with the s a m e type of bo t tom 
l.ind dra inage as ex i s t s in the Chouteau, Nameoki and Venice Dra inage and 
Levee Dis t r i c t . F r o m these s tud ie s it was found that for the 5 0 - y e a r s t o r m , 

-90 



4 1 ^ 

• o 

d t 2 

J f O 

JOB 

4oe 

STORAGE 
vs 

ELEVATION 
FIGURE I 



in wliich t h e r e w a s a to t a l of 6. 77 i n c h e s of r a i n f a l l , the e x c e s s p r e c i p i t a 
t i on , w h i c h is the d i f f e r e n c e b e t w e e n the r a i n t h a t a c t u a l l y f e l l a n d the 
l o s s ; s to i n f i l t r a t i o n and r e t e n t i o n , a m o u n t e d t o 4. 04 i n c h e s . A l l t h e e x 
c e s s p r e c i p i t a t i o n o c c u r r e d o v e r a 3. 5 -hour p e r i o d of t h e 1 4 - h o u r s t o r m 
pa t te ; rn . 

B e c a u s e of the h igh i n f r e q u e n c y of o c c u r r e n c e of s u c h a s t o r m , i t 
w a s a s s u m e d t h a t t h i s s t o r m wou ld o c c u r w h e n the M i s s i s s i p p i R i v e r s t a g e 
w a s s u f f i c i e n t l y low to p e r m i t g r a v i t y o u t l e t d r a i n a g e . D u r i n g t h e p e r i o d 
of e x c e s s p r e c i p i t a t i o n , it w a s c o n s i d e r e d t h a t the 75 c u b i c f ee t p e r s e c o n d 
p u m p i n g s t a t i o n and the 4 2 - i n c h d i a m e t e r g r a v i t y o u t l e t p i p e w o u l d b e d i s 
c h a r g i n g d u r i n g 3 h o u r s of t he 3. 5 - h o u r p e r i o d of runoff . T h e 4 2 - i n c h 
g r a v i t y c u l v e r t wou ld d i s c h a r g e a t an a v e r a g e r a t e of a b o u t 50 c u b i c f e e t 
p e r s e c o n d . T h e r e f o r e t h e t o t a l d i s c h a r g e wou ld b e a t a r a t e of a b o u t 
125 cub i c fee t p e r s e c o n d fo r t h i s 3 - h o u r p e r i o d w i t h a t o t a l m a s s d i s -
c h a i g e of 31 a c r e - f e e t . 

The to t a l m a s s e x c e s s r a i n f a l l o r runof f d e v e l o p e d f r o m t h e t r i b u 
t a r y a c r e a g e w o u l d b e a b o u t 2, 000 a c r e - f e e t , w h i c h w h e n r e d u c e d b y t h e 
31 a c r e - f e e t d i s c h a r g e d by p u m p i n g and g r a v i t y wou ld r e q u i r e t h a t 1, 969 
a c r e - f e e t b e s t o r e d in the l o w - l y i n g a r e a s . W i t h t h i s a m o u n t of s t o r m 
runoff in s t o r a g e , 400 a c r e s of the 2, 5 0 0 - a c r e C h a i n of R o c k s I n d u s t r i a l 
Par/< s i t e wou ld be c o v e r e d wi th w a t e r . 

A m a s s s t o r a g e c h a r t w a s d e v e l o p e d fo r t h e n o r t h e r n p o r t i o n of 
the C h o u t e a u , N a m e o k i a n d V e n i c e D r a i n a g e a n d L e v e e D i s t r i c t a n d is i n 
c l u d e d h e r e w i t h a s F i g u r e 1. To s t o r e t h e e x c e s s r a i n f a l l o r r uno f f f r o m 
a 5C'-year f r e q u e n c y s t o T m , w a t e r in tlie low a r e a s wou ld r i s e to a b o u t 
e l e v a t i o n 4 12. 1. T h e r e f o r e any b u i l d i n g o r d e v e l o p m e n t t h a t m i g h t b e 
darr iaged by s t a n d i n g w a t e r s h o u l d b e c o n s t r u c t e d a b o v e t h a t e l e v a t i o n . 
P a r k i n g l o t s and o t h e r u s a g e m i g h t be m a d e of l a n d a t o r e v e n b e l o w t h i s 
e l e v a t i o n w i t h the e x p e c t a t i o n t h a t a t i n f r e q u e n t p e r i o d s , t e m p o r a r y i n u n 
d a t i o n m i g h t o c c u r . T h e e x t e n t of t h i s f l o o d i n g o c c a s i o n e d b y a 5 0 - y e a r 
f r e q u e n c y s t o r m is s h o w n in b l u e on E x h i b i t 1. 

To e v a c u a t e 2, 000 a c r e - f e e t of p r e c i p i t a t i o n e x c e s s b y t h e p r e s e n t 
p u m p i n g a n d g r a v i t y d i s c h a r g e f a c i l i t i e s w o u l d r e q u i r e a c o n s i d e r a b l e 
p e r i o d of t i m e . At the r a t e of 75 c u b i c f ee t p e r s e c o n d of p u m p i n g a n d 50 
cubic fee t p e r s e c o n d of g r a v i t y d i s c h a r g e , t he e v a c u a t i o n w o u l d p r o c e e d 
at the r a t e of a b o u t 10. 3 a c r e - f e e t p e r h o u r . T h i s m e a n s t h a t i t w o u l d t a k e 
a l i t t l e m o r e t h a n 8 d a y s to c o m p l e t e l y e v a c u a t e t h e p r e c i p i t a t i o n e x c e s s 
of a. . 5 0 - y e a r s t o r m , a s s u m i n g no s t o r m w a t e r in s t o r a g e a b o v e e l e v a t i o n 
406 a t the b e g i n n i n g of the p r e c i p i t a t i o n e x c e s s a n d f u r t h e r t h a t d u r i n g 
t h e s e 8 d a y s t h e r e w a s no a d d i t i o n a l p r e c i p i t a t i o n e x c e s s t h a t w o u l d a d d 
to th i s s t o r a g e v o l u m e . 
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To explore the effect on ponded wa te r level of addi t ional p r ec ip i t a 
tion e x c e s s that might occur shor t ly after the 50 -yea r s t o r m during the 
d i scharge per iod of the s tored runoff, the runoff f rom the o n e - y e a r s t o r m 
•was examined . This s t o r m produced a p rec ip i t a t ion e x c e s s of 0. 20 inches 
from a total rainfal l of 1.28 inches extending over a 12-hour per iod- This 
amcunts to about another 120 a c r e - f e e t of runoff that m u s t be d i s c h a r g e d . 
Witli the p r e sen t d i scha rge sy s t em, this would r e q u i r e a p p r o x i m a t e l y 12 
hours to r e m o v e . Since ne i ther the loss of water from the ponded s t o r a g e 
into the soil , nor the evapora t ion f rom the wate r su r face was t a k e n into 
cons idera t ion , it is bel ieved that the addi t ional runoff f rom an a v e r a g e one-
year s t o r m v/ill probably be taken c a r e of by inf i l t ra t ion and e v a p o r a t i o n 
and would not significantly prolong the t ime r e q u i r e d to evacua te the s t o r ed 
run.^lf oi the 5 0-year s t o r m . 

An invest igat ion was a lso made as to the effect a 5 0 - y e a r s t o r m 
rniglit have on the a r e a cons ide r ing the M i s s i s s i p p i R ive r to be at Stage 18, 
when all gravi ty d i scha rge to the r i v e r would be blocked and the pumping 
stat ion would be the only outlet for the ponded s t o r a g e . The tota l r a in fa l l 
for a 50 -yea r s t o r m coincident with a r i v e r s tage of 18 was compu ted to 
be 5. 75 inches , r a t h e r than the 6. 77 inches that might be expec ted f rom 
a non-coincident s to rm, when the r i v e r was not at flood s t a g e . A c c o r d 
ingly, the prec ip i ta t ion e x c e s s would be reduced about one inch, say f rom 
4. 05 inches to 3. 05 inches . The tota l m a s s runoff f rom the 5 0 - y e a r s t o r m 
that might be expected to occur coincident with an 18-foot s tage would be 
1,820 a c r e - f e e t . During this per iod, the pumping s ta t ion d i s c h a r g i n g for 
t h ree hours at 75 cubic feet per second would reduce th i s about 20 a c r e -
feet and the water would r i s e to about e leva t ion 4 1 1 . 9 as c o m p a r e d to 
the 412. 1 e levat ion e s t ima ted to occur when the M i s s i s s i p p i R i v e r was 
not in flood stage . 

With the gravi ty outlet blocked and the pumping s ta t ion ope ra t i ng 
at 7 5 cubic feet p<;r second, it would take a l i t t le m o r e than 12 days to 
evacuate the 50-yea r s t o r m that would occur coincident with the M i s s i s 
sippi R ive r at Stage 18. The t ime of evacua t ion would be a bit l onger 
from a coincident 50 -yea r s t o r m , but the flooding would be l e s s than might 
be expected from a 5 0 - y e a r non-co inc iden t s t o r m with g rav i ty d i s c h a r g e 
aviii lable. 

c. Effect of 10-Year S to rm. The p rec ip i t a t i on e x c e s s r e su l t i ng 
frcni a 10-year s t o r m was a lso examined . Data f rom the Corps of 
E n g i n e e r ' s r epor t on i n t e r io r flood con t ro l i m p r o v e m e n t s was aga in used 
as a bas i s for computing volume of runoff. Fo r this s t o r m the Corps 
s tudies indicated a rainfal l e x c e s s of 2. 51 inches ove r a 3 -hour per iod , 
which for the 5, 946 a c r e s t r i b u t a r y , would r e s u l t in 1, 245 a c r e - f e e t of 
runoff. The 10-year s t o r m was c o n s i d e r e d to occur over a 10. 5 -hour 
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period and to total 4. 95 inches of ra infa l l . Again s to rage is r e d u c e d by 
t}ie pumpage and d i scha rge through the 42- inch pipe. Fo r a 2 . 5 - h o u r 
period the reduc t ion in s to rage would amount to about 26 a c r e - f e e t . The 
total s to rage for the 10-year s t o r m would the re fo re be about 1, 219 a c r e -
feet and the s to red wa te r would r i s e to e leva t ion 411. 3. 

To evacuate th is s to rage using the s a m e pumping and g rav i ty d i s -
chsirge r a t e s as used in the p rev ious computa t ions , app rox ima te ly 5 days 
would be r e q u i r e d for a s t o r m expected once in 10 y e a r s . 

d. Effect of 5-Year S t o r m . Using the s a m e bas i c data, the e x c e s s 
ra .nfal i f rom a 5 -yea r s t o r m would be about 1.73 inches over a 2 . 5 - h o u r 
period, and for the 5, 946 t r i b u t a r y a c r e s would amount to 857 a c r e - f e e t . 
The 5-year s t o r m was cons ide red to occur over a 9. 5-hour pe r iod and to 
total 3. 9 inches of r a in . Pumping and d i s c h a r g e through the 42 - inch 
gravity dra'.r. over a 2 -hcur pe r iod would account for about 21 a c r e - f e e t 
of d i s c h a r g e . The to ta l s t o r age would amount to about 836 a c r e - f e e t and 
would r i s e to e levat ion 4 1 0 . 7 . 

For the 5 -yea r s t o r m runoff, it would take approx imate ly 3 .4 days 
to evacuate only the runoff from that one s t o r m per iod . 

e. Effect of Maximum S to rm of Reco rd . The a r e a p roposed for 
an indus t r i a l development was a l so checked to de te r rn ine the amount of 
flooding that would occur with the p r e s e n t d ra inage conf igura t ion and the 
n:.aximum s t o r m of r e c o r d for th i s a r e a . 

This m a x i m u m s t o r m of r e c o r d was a 36-hour s t o r m o c c u r r i n g on 
two s u c c e s s i \ e nights , August 14 and 15, 1946. The s t o r m v/as unusua l , 
not only because of e x t r e m e l y heavy ra infa l l , but a l so b e c a u s e of the very 
wet ground on which it fell. Rainfal l p rev ious ly had o c c u r r e d on August 1st, 
2nd, 3rd, 5th, 8th, 12th and 13th, and a fair ly heavy s t o r m o c c u r r e d on 
t'ne morning of the 14th, jus t p reced ing the f i r s t s e v e r e s t o r m on the 
evening of the 14th. 

This s t o r m produced p rec ip i t a t i on in amounts far beyond anything 
that has o c c u r r e d in the en t i r e 110-year per iod of ra in fa l l r e c o r d s for the 
5)t. Louis a r e a . For the per iod of August 2nd to 5th, ra infa l l of 4. 86 
inches was r e c o r d e d at the St. Louis Weather B u r e a u Stat ion. The per iod 
of August 6th to 12th produced s e v e r a l l ight t h u n d e r s h o w e r s to ta l ing an 
addit ional 0 .49 i nches . The s u m of t he se , that is, ra infa l l f rom August 
2nd to 12th inclusive, 5. 35 inches , was in i tself much g r e a t e r than the 
normal ra infa l l for the en t i r e month of August . On the night of August 12th, 
0. 41 inches of ra in o c c u r r e d in 6 h o u r s . On the night of August 13th, 0. 98 
inches o c c u r r e d in about 10 h o u r s . Th i s ra infa l l a l so p roduced no 
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cons iderab le runoff p rob lem, but brought the soil m o i s t u r e up to a ve ry 
nigh condition, reducing m a t e r i a l l y the inf i l t ra t ion capac i ty . 

On the night of August 14th, the St. Louis Weather B u r e a u r e c o r d e d 
4. 78 inches in about 14 hou r s . On the night of August I5th, t h e r e was r e 
corded 8. 78 inches of ra in , a l so in about 14 hour s , p roduc ing a to ta l for 
the per iod of about 36 hours of 13, 56 inches . However , ne i the r at the 
St. Louis Weather Bureau Station nor at any o ther s ta t ion in the a r e a did 
the hourly intensi ty of rainfal l approach a r e c o r d . During th i s s t o r m the 
m a x i m u m amount being r e c o r d e d in any one hour was s l ight ly over 2 inches , 
equivalent to about what might be expected once in 5 y e a r s . For a s u c c e s 
sive per iod of 3 hours , a total r a in fa l l approaching 4 inches was r e c o r d e d . 
This IS about equal to an o c c u r r e n c e expected once in 50 y e a r s . F o r a 
period of 6 hours , a total of 5- 1/2 inches o c c u r r e d , about equa l to the 
100-vear r e c o r d for the a r e a . For a per iod of 14 h o u r s the 100-year 
r e c c r d is about 6- 1/2 inches , w h e r e a s th i s s t o r m produced 8 - 3 / 4 i n c h e s . 
For a per iod of 36 hou r s , the 100-year r e c o r d is about 7 - 1 / 2 i nches , 
whe reas this s t o r m produced about 13-1 /2 inches , or n e a r l y twice the r a in 
fall expected for a 100-year s t o r m . 

To study the effects on the a r e a of a r e c u r r e n c e of the August 1946 
s torni , the p rec ip i ta t ion exce s s va lues developed in the "Deta i l Repo r t -
Selected Plan, Hi l ls ide D ive r s ion P r o j e c t " , a s p r e p a r e d by H o r n e r & 
Shifrin for T.ie Eas t Side Levee and San i t a ry D i s t r i c t and the State of 
I l l inois, dated Sep tember 1950, w e r e used . The p r e c i p i t a t i o n exce ss 
values as developed in that r e p o r t for the bo t tom land a r e a s in the Schoen-
b e r g e r w a t e r s h e d were used in th i s ana lys i s s ince the so i l s and topography 
of tne Schoenberger w a t e r s h e d were c o n s i d e r e d a s being s i m i l a r in c h a r -
acte:r to those of the i ndus t r i a l s i t e . Of the 5. 21 inches of r a in fa l l which 
fell on th is w a t e r s h e d on the night of August 14, 1946, 3 . 14 inches w e r e 
cons idered as being los t , p r inc ipa l ly through inf i l t ra t ion r e s u l t i n g in a 
prec ip i ta t ion exces s of 2. 07 i nches . Fo r the s t o r m of August 15th, of 
8, 74 inches , the l o s s e s were c o n s i d e r e d to be 2. 66 inches , leaving a p r e 
cipitat ion exces s of 6. 08 inches . T h e r e f o r e , with a r e c u r r e n c e of the 
Au^just 1946 s to rm, the to ta l p r ec ip i t a t i on e x c e s s , o r amount of w a t e r 
that would r equ i r e s t o r age , pumping, o r d i s c h a r g e by g rav i ty , would be 
8. 13 inches . This p r ec ip i t a t i on e x c e s s when applied to the en t i r e t r i b u t a r y 
wa te r shed of 5, 946 a c r e s would r e s u l t in a runoff of 4, 040 a c r e - f e e t . 
Consider ing the pumping s ta t ion and grav i ty d i s c h a r g e reduc ing the s t o r 
age volume by 125 cubic feet pe r second, for the 36 h o u r s Sonne 370 a c r e - f e e t 
would have been d i scharged , with 3, 670 a c r e - f e e t s t i l l in s t o r age at the end 
of the ra infa l l per iod . Even th is m a x i m u m s t o r m would be s to r ed within 
e levat ion 413. 5. 

f. Conclus ions , F r o m the foregoing and by examina t ion of the 
contour map of the a r e a , it is evident that no s e r i o u s p r o b l e m ex i s t s 
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r ega rd ing flooding from i n t e r i o r d r a i n a g e . By p rope r p l acemen t of the 
c r i t i ca l buildings or by ra i s ing por t ions of the si te i m m e d i a t e l y adjacent 
to the buildings a m i n i m u m amount , it would be poss ib le to e l im ina t e all 
c r i t i c a l flooding condi t ions . Under n o r m a l r i v e r condi t ions (below ap
proximate ly Stage 18), the exis t ing pumping stat ion and the 42 - inch grav i ty 
culvert through the c r o s s levee would evacuate s to red wa te r in the p e r i o d s 
noted here in ; namely for the 5 0 - y e a r s to rm, in about 8 days ; for the 10-
year s t o r m in about 5 days; and for the 5 -year s t o r m in about 3. 4 d a y s . 

Under condit ions of b locked dra inage , that is when the r i v e r is 
above Stage 18 and no g r a v i t y ' d i s c h a r g e is poss ib le , al l s t o r a g e m u s t be 
e \ acua ted by pumping alone. As previous ly d i s c u s s e d , the ra infa l l for a 
5C'-year s t o r m coincident with an 18-foot r i v e r s tage would be 5 .75 inches 
r a t h e r than 6. 77 inches for a non-coincident r a i n s t o r m . Fo r such a con
dition, the s to red wa te r would r i s e to a somewhat l e s s e levat ion , but 
v^ould take approximate ly 50 per cent longer t ime to evacua te by pumping 
only. 

To i nc rea se the size of the pumping s ta t ion would not a p p r e c i a b l y 
reduce the e levat ion to which the s t o r m p rec ip i t a t ion e x c e s s would pond. 
An i n c r e a s e in pumping capaci ty would only s e r v e to r educe the t ime r e 
quired to evacuate the s to red runoff. Since it has been shown tha t the 
evacuat ion t ime with the p r e s e n t pumping fac i l i t ies is not u n r e a s o n a b l y 
Icng, it v-ould not appea r to be economica l ly justif ied to i n c r e a s e the 
capaci ty of the pumping s ta t ion . 

FOUNDATION CONDITIONS 

A p r e l i m i n a r y eva lua t ion of the foundation condi t ions and the p r o b 
able so i l -bea r ing capac i t i e s at the p roposed Chain of Rocks Indus t r i a l P a r k 
was made based upon a r e a l soi l informat ion . Th i s p r e l i m i n a r y eva lua t ion 
indicated sa t i s fac tory foundation condit ions exis t , however , a fu r the r study 
of the s i te , including t e s t d r i l l ing and l a b o r a t o r y t es t ing , was c o n s i d e r e d 
n e c e s s a r y to supplement the p r e l i m i n a r y r e v i e w . 

P r i o r to any dr i l l ing and soi l tes t ing , the Eng inee r ing D e p a r t m e n t s 
of the Il l inois State Highway Depar tmen t , U .S . Army Corps of E n g i n e e r s 
and the R a i l r o a d s were contac ted to d e t e r m i n e the ava i lab i l i ty of so i l in-
fijrmation in this a r e a . 

The Corps of E n g i n e e r s was involved in the c o n s t r u c t i o n of the 
C^̂ hain of Bocks Canal a few y e a r s ago, and have knowledge of the so i l s 
a.long the wes t e rn edge of th is p roposed indus t r i a l p r o p e r t y . The I l l inois 
5itate Highway Depar tmen t is now building por t ions of 1-270 and F . A. 151, 
£.nd furnished specific in format ion per ta in ing to the soi l condi t ion in the 
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immedia te a r e a s concerned . The r a i l r o a d s c o n s t r u c t e d t h e i r t r a c k s y s t e m 
mar.y yea r s ago and any soi ls infornnation they might have developed a t that 
t ime is not immedia te ly ava i lab le . The informat ion obtained f rom the 
Illinois State Highway Depa r tmen t and the Corps of E n g i n e e r s , howeve r , 
per ta ins to specific a r e a s and does not divulge local soi l va r i a t i ons exis t ing 
within the boundar ies of the conternplated Indus t r i a l P a r k . 

Based upon the supplied data , the soil prof i le appea red to be typica l 
for an alluvial flood plain with shal low c lays over ly ing s i l ty sands and 
s ands . The deeper bor ings made by the Highway D e p a r t m e n t at the south
eas t c o r n e r of the pro jec t s i te logged 100 feet of unconsol ida ted c lay , s i l t 
and sand before reaching l i m e s t o n e . 

a. Test P r o g r a m . With the known depth to rock , and the need to 
p r o p e r l y evaluate the bea r ing capac i t i e s of the sands and over ly ing s i l ty 
clay m a t e r i a l s , a tes t ing p rogra rn was under taken to furnish a r e p r e s e n -
tati\ 'e indication of actual a v e r a g e soi l condi t ions . To indica te in gene ra l 
the soil c h a r a c t e r i s t i c s that might be expected in the 2, 500 a c r e s of the 
pro jec t s i t e , 20 bor ings were d r i l l ed at locat ions shown on Exhibit 3. 

To posi t ively e s t ab l i sh the absence of any deep bu r i ed soft s i l t or 
clay s t r a t a which might cause d e t r i m e n t a l s e t t l e m e n t of foundat ions , one 
hole . Tes t Hole No. 20, was loca ted in the a p p r o x i m a t e cen t e r of the 
p r c p e r t y and dr i l led to a depth of 60 feet. The r e m a i n i n g holes w e r e 
c a r r i e d to a depth of 30 feet below exis t ing ground, about the l imi t of 
influence from expected footing loads . Soil t e s t ing in the l a b o r a t o r y was 
lirriited to the de te rmina t ion of p l a s t i c i ty index and unconfined c o m p r e s s i o n 
s t rength of 6 samples taken at shal low dep ths . S tandard field pene t r a t ion 
t es t s were per formed at r e g u l a r i n t e rva l s for the full depth of a l l 20 t e s t 
bor ings . Soil s amples r e c o v e r e d f rom the pene t r a t ion t e s t , but not t e s t ed 
in the l abo ra to ry w e r e v isual ly c l a ss i f i ed us ing the t e s t e d s a m p l e s for 
r e i e r e n c e . 

b. Soil Condi t ions . The l a b o r a t o r y t e s t s and the s t anda rd field 
penet ra t ion tes t s pe r fo rmed for this r e p o r t w e r e des igned to obtain a 
genera l p ic ture of the exis t ing foundation condit ions a t the p ro jec t s i t e . 
Any one pa r t i cu l a r locat ion could yield s l ight ly different r e s u l t s , but the 
a r ea in genera l is composed of med ium to soft, fine gra ined m a t e r i a l 
over lying nnedium densi ty s a n d s . The over ly ing c lays and s i l t s a r e 
thicker than or iginal ly a s s u m e d as i n f e r r ed by the l imi t ed informat ion 
obtained from field work in the su r round ing a r e a p e r f o r m e d by o t h e r s . 
The ave rage thickness of the c lays and s i l t s v a r i e s f r om about 12 feet 
near the cen te r of the p r o p e r t y to app rox ima te ly 30 feet n e a r the Cahokia 
dl^ 'ersion channel . The su r f ace c lay and s i l t t h i cknes s on the s o u t h e r n 
p rope r ty co rne r va r i e s f rom t e s t hole to tes t hole with e x t r e m e s of 2 feet 
and 23 feet. The bor ing logs of these t e s t holes a r e shown on F i g u r e s 2 
through 8. 

10 

-98 



The si l ty clays found on the southern and w e s t e r n por t ion of the 
p rope r ty genera l ly a r e a Type A - 7 - 6 soi l as c lass i f ied under the Highway 
R e s e a r c h Board c lass i f ica t ion s y s t e m and tend to be l e s s p las t i c than the 
clays found on the n o r t h e r n pa r t of the s i te which a r e a Type A - 7 - 5 so i l . 
Both of these so i l s , however , a r e subjec t to e x t r e m e volume c h a n g e s , but 
can be brought to a compara t i ve ly high dens i ty if p r o p e r l y compac ted , as 
IS evidenced by the highway s t r u c t u r e s p r e s e n t l y under cons t ruc t i on . Com
paction to m a x i m u m densi ty and adequate p rov i s ions for d r a i n a g e will 
solve mos t of the p r o b l e m s a s s o c i a t e d with these so i l s . 

c. Conclusions . Based upon the s t a n d a r d field pene t r a t i on t e s t 
mace in each tes t hole and the 6 unconfined c o m p r e s s i o n t e s t s of the o v e r 
lying fine gra ined m a t e r i a l , ave rage al lowable bea r ing p r e s s u r e s can be 
ass jgned to the foundation so i l s . No unsa t i s f ac to ry s t r a t a of e i the r soft 
clay or loose sand was encoun te red in the 60-foot deep t e s t hole , T e s t 
Hole No. 20. 

Unconfined c o m p r e s s ion te,sts oxi the upper fine g ra ined soi l s ind ica te 
safe- bea r ing values from 2,000 to 2 ,700 pounds per s q u a r e foot except at 
Test Holes No. 4 and No. 7. Lower values for the unconfined c o m p r e s s i o n 
tes t on the clays and sil ty c lays a t Tes t Holes No. 4 and No. 7 ind ica te 
footing p r e s s u r e s should not exceed 1,200 pounds per s q u a r e foot in t h e s e 
p a r t i c u l a r a r e a s . The s i m i l a r c h a r a c t e r of the m a t e r i a l and the c o r r e 
sponding low pene t ra t ion r e s i s t a n c e of the s i l ty c lays in T e s t Holes No. 6 
and No. 8 sugges t the a r e a i m m e d i a t e l y adjacent to the n o r t h w e s t p r o p e r t y 
line may be composed of these sof ter m a t e r i a l s l imi t ing the a l lowable 
bea r ing p r e s s u r e along this belt to 1,200 pounds per s q u a r e foot. Usua l ly 
the b e a r i n g value of such an a r e a can be m a t e r i a l l y improved by the r e -
rno^'al or compact ion of these soft l e n s e s . 

The sand underlying the s i l t s and c lays v a r i e s f rom a s o m e w h a t 
loose to medium dense m a t e r i a l . Pboting loads suppor ted on the ove r ly ing 
fine g ra ined soil wil l only e x e r t a s m a l l por t ion of the unit footing p r e s s u r e 
on the sand, depending upon the th i ckness of m a t e r i a l be tween the b a s e of 
the footing and the top of the sand . Any load c a r r i e d on the s i l t s and c lays 
can be safely suppor ted on the under ly ing sand. In p a r t i c u l a r a r e a s v^here 
sand IS e i ther nea r su r face or w h e r e foundation excava t ions a r e c a r r i e d 
deejier into the sandy m a t e r i a l , n o r m a l densif icat ion or compac t ion of the 
looser sands can be a c c o m p l i s h e d dur ing grading opera t ions to adequa te ly 
support footing loads in the neighborhood of 4, OOO pounds per s q u a r e foot. 

Specific soil t e s t should be made at each individual plant s i te in 
conuinction with its foundation des ign . Heavy concen t r a t ed loads which 
car not be suppor ted on s p r e a d footings, depending upon the r e s u l t s of 
the soil invest igat ion, can be suppor t ed on fr ict ion p i les d r i ven th rough 
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the c lays and s i l ts into the under ly ing s a n d s . These f r ic t ion p i les would 
be re la t ive ly shor t length and a r e commonly used throughout the en t i r e 
Amer ican Bottoms a r e a to suppor t such concen t ra t ed l o a d s . Bea r ing 
piles to the underlying rock might a l so be ut i l ized to s u p p o r t unusual ly 
heavy loads . Such pi les would be in excess of 100 feet in length . 

GROUND WATER AVAILABILITY 

Geologic conditions favorable for l a r g e suppl ies of ground w a t e r 
a r e among the fac tors p romot ing the concen t ra t ed i n d u s t r i a l deve lopment 
in the Mis s i s s ipp i flood plain of Madison and St. C la i r Coun t i e s . This a r e a 
is known col lec t ive ly as the A m e r i c a n Bot toms and inc ludes the s i t e of the 
prooosed Chain of Rocks Indus t r i a l P a r k . The w a t e r - y i e l d i n g depos i t s of 
the a r e a a r e p e r m e a b l e sands and g rave l s in unconsol ida ted va l ley fi l l . 

The valley fill which r anges f rom app rox ima te ly 100 to 150 feet 
in th ickness at the proposed indus t r i a l pa rk , cons i s t s p a r t l y of r e c e n t 
al luvium and par t ly of old a l luv ium, some of which is g lac ia l outwash 
m a t e r i a l f rom the upper M i s s i s s i p p i Val ley . The mos t favorab le w a t e r -
yielding depos i t s usual ly occur below a depth of 60 to 90 feet . R e c h a r g e 
of tfAs ground wa te r in the va l ley is by inf i l t ra t ion f rom ra infa l l and floods 
and in c e r t a i n a r e a s by pe rco la t ion f rom the M i s s i s s i p p i R i v e r and its 
t r i b u t a r i e s . 

"Groundwater Geology of the E a s t St. Louis A r e a , I l l ino i s" , by 
Robert E. B e r g s t r o i n and Theodore R. Walker , a 1966 publ icat ion of 
the Il l inois State Geological Se rv ice was used as a background for this 
sect ion of the r e p o r t . 

Most wel ls in the A m e r i c a n Bot toms a r e in this va l l ey- f i l l m a t e r i a l 
which includes both a l luvium and g lac ia l outwash. Sufficient w a t e r is 
avai lable in this aquifer for all p r e s e n t d e m a n d s . A p r o p e r l y des igned 
well could be expected to produce as much as 2, 000 gallons per minu te . 
If the wel ls were extended into the bedrock aqu i fe r , it is p robab le that 
sti l l m o r e water would be ava i l ab l e . The b e d r o c k aqu i f e r s , however , 
a re not too d e s i r a b l e because of the p robabi l i ty that the w a t e r f rom this 
source would be highly m i n e r a l i z e d . 

The ground water ava i lab le f rom the al luvial depos i t s i s , in gene ra l , 
of good quali ty. A s m a l l amount of i ron might be expected but if this i s 
objectionable for p r o c e s s w a t e r , it could be r emoved by a e r a t i o n . 

It should be noted that the p rox imi ty of the M i s s i s s i p p i R i v e r p r e 
sents the opportuni ty for the development of a r i v e r intake for c e r t a i n 

12 

- 100 



proces s w a t e r s . P r a c t i c a l l y unl imi ted suppl ies of r i v e r w a t e r a r e 
avai lable . 

One o: the major advantages of this p a r t i c u l a r s i t e is the m u l t i -
source water supply; (a) from t r e a t e d public wa te r m a i n s , (b) f rom 
re la t ive ly shallow wel ls in the a l luvium ground wa te r supply, or (c) f rom 
intakes in the Miss i s s ipp i R i v e r . 

WASTE WATER DISPOSAL 

T h e r e a r e four ca t ego r i e s of was te wate r which will r e q u i r e 
cons idera t ion for the development of the Chain of Rocks Indus t r i a l P a r k . 
These genera l ca t egor i e s a r e as follows: 

a. Sani ta ry Sewage. 

b . Indust r ia l was tes with the c h a r a c t e r i s t i c s of s a n i t a r y 
sewage . 

c. Indust r ia l was tes not amenab le to the s a m e t r e a t m e n t 
p r o c e s s e s as s a n i t a r y sewage . 

d. Indus t r ia l was tes of a c h a r a c t e r not r e q u i r i n g 
t r e a t m e n t . 

a. Sani ta ry Sewage. Under the Ill inois San i t a ry Water Boa rd 
c r i t e r i a p resen t ly appl icab le , s a n i t a r y sewage m a y b e p r o c e s s e d in 
p r i m a r y t r e a t m e n t faci l i t ies when the effluent of such fac i l i t i es is d i s 
charged d i rec t ly to major s t r e a m s such as the M i s s i s s i p p i R i v e r . Fo r 
the subject a r e a it appea r s a p p r o p r i a t e that the s a n i t a r y s e w e r s y s t e m 
be col lected and dra ined toward the no r thwes t c o r n e r of the a r e a so that 
the sewage t r e a t m e n t facili ty effluent will d i s c h a r g e d i r e c t l y to the 
Miss i s s ipp i River . It would not be d e s i r a b l e to d i s c h a r g e this effluent 
d i rec t ly in the Chain of Rocks Cana l . 

b. Indus t r ia l Wastes with C h a r a c t e r i s t i c s S imi la r to Those of 
Sani tary Sewage. Wastes of this type pose no p a r t i c u l a r p r o b l e m with 
r e g a r d to t r e a t m e n t . It would be advisable to design any s a n i t a r y s e w e r 
s y s t e m so that sufficient capaci ty would be ava i lab le for a r e a s o n a b l e 
amount of such w a s t e s . 

c . Indust r ia l Wastes Not Amenable to T r e a t m e n t in F a c i l i t i e s 
Designed for Sani tary Sewage. Wastes of this type would be those which 
would be highly acidic or highly a lka l ine , those which would contain ex 
cess ive amounts of d issolved so l ids , those containing e x c e s s i v e amounts 
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of toxic m a t e r i a l s , and those conta in ing phenol ics or o ther m a t e r i a l s 
capable of producing t a s t e s or odors in public water supp l i e s . It a p p e a r s 
appropr ia te to p r e s u m e that individual i ndus t r i e s as they loca te within 
the a r ea will be r equ i r ed to provide the i r ov/n faci l i t ies for the d i sposa l 
of was tes of these types . In some c a s e s it may be pos s ib l e for p r e l i m i 
nary in-plant t r e a t m e n t to provide an effluent which would allow d i s c h a r g e 
into the no rma l s a n i t a r y sewer s y s t e m . In o ther c a s e s , t r e a t e d i n d u s t r i a l 
was tes of these types may be r e q u i r e d to be d i s cha rged d i r e c t l y to the 
Mi.'ss iss ippi R ive r . 

d. Indus t r ia l Wastes of a C h a r a c t e r Not Requi r ing T r e a t m e n t . 
Again, under the p r e s e n t c r i t e r i a of the I l l inois San i t a ry Water B o a r d , 
It would be poss ib le for ce r t a in types of w a s t e s to be d i s c h a r g e d d i r e c t l y 
to the M i s s i s s i p p i River without any t r e a t m e n t . It would not be adv i sab le 
to d i s c h a r g e such wa te r into the s t o r m d ra inage d i t ches , howeve r , b e 
cause of the e x t r e m e length of the outlet di tch. Such was t e w a t e r s would 
cons i s t of cooling wa te r s o r wa te r only m o d e r a t e l y pol lu ted . At the p r e s e n t 
t ime , it is unders tood that the I l l inois Sani ta ry Water Board v/ould p e r m i t 
d i scha rge d i r e c t l y to the M i s s i s s i p p i River such was t e w a t e r s tha t would 
contain no floating or se t t l eab le so l ids , w a t e r s containing no toxic m a t e 
r i a l s , or w a t e r s containing no t a s t e and odor producing m a t e r i a l s . Under 
the o r e sen t c r i t e r i a , it might be poss ib l e to d ischarge d i r e c t l y to the 
r i ve r those w a t e r s which contain as much as 100 m i l l i g r a m s pe r l i t e r of 
suspended so l id s . It p r e s e n t l y a p p e a r s that the c u r r e n t c r i t e r i a wi l l 
p reva i l for a good m a n y y e a r s . However , should s e c o n d a r y t r e a t m e n t 
ev.;ntually be r equ i r ed for s a n i t a r y w a s t e s , it is quite poss ib le that 
mciderately polluted w a s t e s , which c u r r e n t l y could be d i s c h a r g e d d i r ec t l y 
to the M i s s i s s i p p i R ive r , may be r e q u i r e d to undergo comple te t r e a t m e n t . 
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CHEMETCO 
BALER S P R I N K L E R PLAN 

TiH^. ftvticket 

Ca/rl CftrAuPtJli '. f^Wojk rev>|tui " H i S 

youK omrreivi^-s ^ o 

1 . The f o r e m a n w i l l i n f o r m t h e B a l e r o p e r a t o r t h a t t h e s p r i n k l e r d^^^KU 
s y s t e m m u s t be t u r n e d on f o r a p r o x i m a t e l y 3 -5 m i n u t e s 
o n c e e v e r y h o u r . 

2 . The f o r e m a n w i l l w a t c h t h i s p r o c e s s t o e n s u r e i t s b e i n g d o n e , 
o r e x a m i n e t h e a r e a a f t e r e a c h t i m e i t i s t o h a v e b e e n d o n e 
f o r s i g n s o f s p r i n k l e r u s a g e { i . e . damp a r e a a r o u n d B a l e r ) . 

The f o r e m a n w i l l c h e c k b o t h o f t h e o u t s i d e s o u t h s p r i n k l e r 
l o c a t i o n s t o e n s u r e u s a g e . 

3 . G a r y R o b e r t s w i l l s p o t c h e c k on s p r i n k l e r u s a g e t h r o u g h o u t 
t h e d a y . 

^ 
V\« V > 
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CHEMETCO 
FOUNDRY SPRINKLER PLAN 

A l l F o u n d r y f o r e m e n a r e i n s t r u c t e d on a r e g u l a r b a s i s b y 
O s c a r Shewmake t h a t t h e s p r i n k l e r s y s t e m i s t o b e t u r n e d 
on o n c e e v e r y h o u r . 

E x c e p t i o n : D u r i n g t h e t i m e t h a t t h e C a s t i n g W h e e l i s i n 
o p e r a t i o n , t h e s p r i n k l e r s y s t e m c a n n o t b e 
u s e d . 

The s h i f t f o r e m e n w i l l i n f o r m h i s men t h a t t h e s p r i n k l e r 
s y s t e m m u s t be t u r n e d on f o r a p r o x i m a t e l y 3 - 5 m i n u t e s 
o n c e e v e r y h o u r . 

The s h i f t f o r e m e n w i l l w a t c h t h i s p r o c e s s t o e n s u r e i t s 
b e i n g d o n e , o r e j c a m i n e t h e a r e a a f t e r e a c h t i m e i t i s t o 
h a v e b e e n d o n e f o r s i g n s o f s p r i n k l e r u s a g e ( i . e . w e t 
Fc5\.mdry f l o o r ) . 

The s h i f t f o r e m e n w i l l c h e c k a l l f o u r i n s i d e l o c a t i o n s 
a n d t h e t w o o u t s i d e n o r t h l o c a t i o n s t o e n s u r e u s a g e . 

0 ! ; c a r Shewmake w i l l s p o t c h e c k on s p r i n k l e r u s a g e t h r o u g h 
o u t t h e d a y . 

( a p p r o v e d by O s c a r S h e w m a k e ) ( d a t e ) 

% 
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ENGINEERING 6- PERSONNEL 

PLANT 

COMMERCIAL 

& ^ 

J. HcKell 

J. Roberts 

G. Roberts 

&d 

C H E f«1 E T C O 

BOARD OF MANAGERS November, I98O 

Manage the employee training, employment, safety 
work, collective bargaining, and other employee relations. 

Manage the engineering functions in accordance with 
the policies set by the Plant and Finance Divisions. 

Manage the Plant Production, Maintenance, and Cost to 
achieve highest productivity. 

Direct new development of processes, materials, and 
equipment by coordinating all efforts. 

Manage the shipping, sampling, and receiving In 
accordance with the Production and Commercial Divisions 
to ensure proper metal accountability. 

Manage the Plant Labor for a clean and efficient plant. 

p. Hontagno 

TREASURER 

RECEIVED 
MOV 1 9 W 

E.P.A. - D.LP.C 
«?T TATE OF ILLINOIS 

T. McRaven 

Sell our products at the best price possible in 

coordination with the efforts of the Production and 

Finance Divisions-

Purchase the raw materials at the lowest cost which Is 

consistent with the quality and time of delivery needed. 

Manage the accounting, auditing, budgeting and profit 
planning activities of the company. 

Develop the administration by automation of all functions. 

SCREEfJED B l 



11/14/80 

INFOR̂ ÂTION FOR CHEMETCO 

RE: PERĴ lIT FOR EPA 

Part VI: 

32 (a] State's Attorney: 
Nicholas Byron 
103 Purcell, Edwardsville, 111. 62025 

(b) Chairman of County Board: 
Nelson Hagnauer 
Court House, Edwardsville, 111, 62025 

Co) Dist. #56: 
Rep. Everett Steele 
R.R.^^1, Box 10, Glen Carbon, 111. 62034 

Rep. Sam Wolf 
21 Bermuda Lane, Granite City, 111. 62040 

Rep. Jim McPike 
600 Douglas Place, Alton, 111. 62002 

Sen. Sam Vadalabene 
300 Circle Drive, Edwardsville, 111. 62025 

(d) Village Clerk - Hartford, 111.: 
Evelyn Lewis 
507 N. Delmar, Hartford, 111. 62048 

(f) Zoning Agency: 
Southwestern 111, Metropolitan Planning Commission 
203 West Main Street, Collinsville, 111. 62234 

C H E M E T C O ^ S Si 
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5-2 E-

Chrlst Boettcher 
R R I 
East*Alton, H . 62024 

254-2520 

Huebner Est. 
East AUon, 11. 62024 

Dave f u e l l e r 
R. R. 1 
East AUon, IV 

254-4229 
62024 

Charles Klug 
R. R. 1 
East AUon, 11 

254-2551 
62024 

E M E T C O 
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F. coprTR I'.r;-1 N i MG riu.\;;nss 

n o . / OlAGR/^JI 

Cl). Pooring t latcr . tal 
-.Lew G.::a:1o Sh_rcc]dGr 

Shiri'n.no':; 
__51iKJS 

/*.shes __ 
CertBni, Ores 

Sj.lic.i arid_Ca_.0 

_Shredi''er .Scrap 

[ WEIGMJK'G Z i 

Blad ; Copper 
Cu. 75*̂  Pb . 3% Sn 3% Ni 2% 

RSFIK'IKG 

—: >Zno 
-•> -Granulated S lag 

Cu..5% 

->Zno 

A j j " ; a J 2 i ^ i_aY r̂z. S 

_Cu ,__Be;aring J::at-or;.al_ 
1 rioiji^ Cc ;̂p^3r 

.Black Cu. _y 

Refining Slag 
Sn. 3- lOi 
Pb. 5-20% 
13i. 2-6% 
Cu. 10-40% 

SU\G 
REFINING 

C/6TIK'G 

T L _•) Grtanul^tte-d Slag 
Cu. 5% 

High Sn Bronze 

y - , > v 

Anode 
Cu. 98.7?; 
Pb. .2% 
N i . .5?; 

SHAKING 
U\DLE 

ELECTRCl.YTIC 
REFINING 

T ^ ^. : -> PbSn M l o y 
Pe f in ing 

—)> Ni. (spend c] .cctrc 

> Cathode Cu, 99.96 
-> SliiTies - t 9 

.^• 
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